第51次日本南極地域観測隊報告 by unknown
日 本 南 極 地 域 観 測 隊
第 51 次 隊 報 告
（2009～2011）
大学共同利用機関法人　情報・システム研究機構




























































































































































































































 ╙৻ᄐኋ ⛎᳓↪ 7ሼḴ⸳⟎
㧔5+#A㧕xxxxxxxxxxxxxxxxxxxxxxx






































































































































































































































































































































































































































































     㧟㧚⚻ ⾌










╙  ᰴᣣᧄධᭂ࿾ၞ᷹ⷰ㓌㧔એਅޔ╙  ᰴ᷹ⷰ㓌ߣ⸥ߔ㧕ߪޔ⿧౻㓌  ฬޔᄐ㓌  ฬޔหⴕ⠪  ฬ㧔߁ߜ




















╙  ᰴ᷹ⷰ㓌ߪޔ ᐕ  ᦬ߩ╙  ࿁ධᭂ࿾ၞ᷹ⷰ⛔วផㅴᧄㇱ㧔એਅޔᧄㇱߣ⸥ߔ㧕✚ળߢ᳿ቯߐࠇ
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⴫ ※ ╙  ᰴධᭂ࿾ၞ᷹ⷰታᣉ⸘↹
㧝㧚⿧౻᷹ⷰ      







㔚 㔌 ጀ 
ᖱႎㅢା㩷
⎇ⓥᯏ᭴㩷
 Ԙ࿾਄᳇⽎᷹ⷰ ԙ㜞ጀ᳇⽎᷹ⷰ Ԛࠝ࠱ࡦ᷹ⷰ ԛᣣ኿࡮
᡼኿㊂ߩ᷹ⷰ Ԝ․ᱶ࠱ࡦ࠺᷹ⷰ ԝᄤ᳇⸃ᨆ 
 Ԟߘߩઁߩ᷹ⷰ㧔ࡠࡏ࠶࠻᳇⽎⸘᷹ⷰޔ⺞ᩏᣏⴕਛߩ᳇⽎ⷰ
᷹ޔੑ㉄ൻ὇⚛෸߮ߘߩઁߩᄢ᳇ᓸ㊂ᚑಽߩ᷹ⷰ㧕 
᳇   ⽎ ᳇⽎ᐡ 
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㧝㧕ᭂၞⅣႺਅߦ߅ߌࠆࡅ࠻ߩකቇ࡮↢ℂቇ⊛⎇ⓥ ↢ ‛ ࿤ 
࿖┙ᭂ࿾ 
⎇ⓥᚲ 









㧝㧕ቮⓨ࿤ᄌേߩࡕ࠾࠲࡝ࡦࠣ ቮ ⓨ ࿤ 
࿖┙ᭂ࿾ 
⎇ⓥᚲ 
㧞㧕᳇᳓࿤ᄌേߩࡕ࠾࠲࡝ࡦࠣ ᳇ ᳓ ࿤ 
㧟㧕࿾Ზ࿤ᄌേߩࡕ࠾࠲࡝ࡦࠣ ࿾   ࿤ 






ቮ ⓨ ࿤ 
᳇ ᳓ ࿤ 
      
㧞㧚ᄐᦼ᷹ⷰ     






 Ԙ㔚㔌ጀቯᏱ᷹ⷰ㧔㐳ᵄ㔚⇇ᒝᐲ᷹ቯ㧕 㔚 㔌 ጀ 
ᖱႎㅢା 
⎇ⓥᯏ᭴ 
 Ԙᶏᐩ࿾ᒻ㧔ࡑ࡞࠴ࡆ࡯ࡓ᷹ᷓᯏ㧕 ᶏᵗ‛ℂ࡮ൻቇ 
ᶏ਄଻቟ᐡ
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࿾  ࿤ 
࿖┙ᭂ࿾ 
⎇ⓥᚲ 
















㧠㧕㓓⍹䈮䉋䉎࿾⃿ဳᖺᤊ䈱ᒻᚑ෸䈶ㅴൻㆊ⒟䈱⸃᣿ ࿾  ࿤   







 㧝㧕ቮⓨ࿤ᄌേߩࡕ࠾࠲࡝ࡦࠣ ቮ ⓨ ࿤ 
࿖┙ᭂ࿾ 
⎇ⓥᚲ 
 㧞㧕᳇᳓࿤ᄌേߩࡕ࠾࠲࡝ࡦࠣ ᳇ ᳓ ࿤ 
 㧟㧕࿾Ზ࿤ᄌേߩࡕ࠾࠲࡝ࡦࠣ ࿾   ࿤ 




ቮ ⓨ ࿤ 
᳇ ᳓ ࿤ 
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࿾  ࿤ 
࿖┙ᭂ࿾ 
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㧠㧚੤឵⑼ቇ⠪㧔ᵷ㆜㧕   















㓌ຬ୥⵬⠪ߦኻߒߡߪޔ2009ᐕ 3᦬ޔ㐳㊁⋵ਸ਼㕷㜞ේߢ౻ᦼ✚ว⸠✵ࠍታᣉߒߚޕ2009ᐕ 6᦬ 19ᣣ㐿௅ߩ
╙ 134࿁ᧄㇱ✚ળߢޔᄐ㓌೽㓌㐳㧔ᄐᦼ⸳༡ᜂᒰ㧕ࠍߪߓ߼ޔో㓌ຬ߇᳿ቯߒߚޕ߹ߚޔหⴕ⠪ߦߟ޿ߡ߽᳿
ቯᚻ⛯߈߇ㅴ߼ࠄࠇߚޕ 
㓌ຬ߅ࠃ߮ᄢㇱಽߩหⴕ⠪᳿ቯᓟޔหᐕ 6 ᦬ޔ㐳㊁⋵⨲ᵤ㜞ේߦߡᄐᦼ✚ว⸠✵ࠍታᣉߒߚޕએᓟޔ7 ᦬߆
ࠄߪᭂ࿾⎇߇⒖ォߒߚ┙Ꮉࠠࡖࡦࡄࠬߦ߅޿ߡ㓌ຬቶ㐿߈ࠍⴕ޿ޔฦ⒳ㇱ㐷೎⸠✵ޔ‛ຠ⺞㆐ޔᪿ൮╬ߩ૞ᬺޔ
ᛂߜวࠊߖ╬ࠍⴕ޿ޔ10 ᦬ਅᣨ߆ࠄ 11 ᦬ೋᣨߦ߆ߌߡᄢ੗ၟ㗡ߦ߅޿ߡᣂධᭂ᷹ⷰ⦁ߒࠄߖߦ‛⾗ࠍ៞タߒ
ߚޕ 
╙ 51 ᰴ᷹ⷰ㓌ߣหⴕ⠪ࠍ฽߻ో㓌ຬ᭴ᚑว⸘ 85 ฬߪޔ2009 ᐕ 11 ᦬ 9 ᣣ㐿௅ߩ╙ 135 ࿁ᧄㇱ✚ળߢᦨ⚳᳿
ቯߒߚޕߥ߅ޔ╙ 51ᰴ᷹ⷰ㓌ߪޔ⥶ⓨᯏߦࠃࠅᤘ๺ၮ࿾ߦ౉ࠆ 5ฬޔหߓߊ⥶ⓨᯏߦࠃࠅ࠮࡯࡞࡮ࡠࡦ࠳࡯ࡀ







 2008ᐕ 6᦬㧦 ╙ 132࿁ᧄㇱ✚ળߦ߅޿ߡ╙ 51ᰴධᭂ࿾ၞ᷹ⷰ⸘↹ߩ᳿ቯޕ 
 12᦬㧦 ╙ 133࿁ᧄㇱ✚ળߦ߅޿ߡ㓌㐳࡮೽㓌㐳ߩ᳿ቯޕ 
 2009ᐕ 3᦬㧦 㓌ຬ୥⵬⠪ߦኻߔࠆ౻ᦼ✚ว⸠✵㧔ਸ਼㕷㜞ේ㧕ޔり૕ᬌᩏޕ 
 6᦬㧦 㓌ຬ᳿ቯ߅ࠃ᷹߮ⷰታᣉ⸘↹᳿ቯ㧔╙ 134࿁ᧄㇱ✚ળ㧕ޕ 
  㓌ຬ࡮หⴕ⠪ߦኻߔࠆᄐᦼ✚ว⸠✵㧔⨲ᵤ㜞ේ㧕ޕ 
 7᦬㧦 㓌ຬቶ㐿߈㧔ᭂ࿾⎇┙Ꮉࠠࡖࡦࡄࠬ㧕ޕฦ⒳ㇱ㐷೎⸠✵ޔ‛ຠ⺞㆐╬ޔ಴⊒Ḱ஻㐿ᆎޕ 
 8᦬㧦 ╙㧝࿁੖⠪ㅪ㧔ධᭂ᷹ⷰታോ⠪ળว 㧕㐿௅㧔ᮮ㗇⾐ޟߒࠄߖޠ㧕ޕ 
  ╙㧝࿁ోຬᛂߜวࠊߖળ㐿௅㧔ᭂ࿾⎇㧕ޕ 
 9᦬㧦 ╙ 2࿁੖⠪ㅪ⛊ળ㐿௅㧔ᮮ㗇⾐ޟߒࠄߖޠ㧕ޕ 
 10᦬㧦 ╙ 2࿁ోຬᛂߜวࠊߖળ㐿௅㧔ᭂ࿾⎇㧕ޕ 
  11᦬㧦 㧔5ᣣ㧕⸳༡వ㆜㓌 5ฬޔᚑ↰಴⊒ޕ 
  㧔9ᣣ㧕╙ 3࿁ోຬᛂߜวࠊߖળ㐿௅㧔ᭂ࿾⎇㧕 
  㧔10 ᣣ㧕࠮࡯࡞࡮ࡠࡦ࠳࡯ࡀ࿾ቇ⺞ᩏ㓌 10 ฬޔᚑ↰಴⊒ޕޟߒࠄߖޠ᥍ᶏၟ㗡಴⥶㧔หⴕ
⠪ 5ฬਸ਼⦁㧕ޕ   
  㧔24ᣣ㧕᷹ⷰ㓌ޔᚑ↰಴⊒ޕ 
 
 㓌ߩ✬ᚑ
╙ 51ᰴ᷹ⷰ㓌ߩ⿧౻㓌ޔᄐ㓌ߩ✬ᚑ߅ࠃ߮หⴕ⠪ߩ৻ⷩࠍ⴫ +.2.3-1ߦ␜ߔޕ╙ 51ᰴ᷹ⷰ㓌ߪޔ㓌ຬߣหⴕ
⠪ࠍวࠊߖ 85ฬߣߥࠅޔㆊ෰ᦨᄙߣߥߞߚޕ 
⴫ ※ ╙  ᰴධᭂ࿾ၞ᷹ⷰ㓌㓌ຬ߅ࠃ߮หⴕ⠪৻ⷩ
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 45 ᖱႎㅢା⎇ⓥᯏ᭴㔚⏛ᵄ⸘᷹⎇ⓥ࠮ࡦ࠲࡯ ╙ 40ᰴ⿧౻ 
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 37 ✚ോ⋭㑐᧲✚วㅢାዪ   





















































































































































 ᐕ 㦂 ᚲ     ዻ 㓌 ຬ ᱧ ╬ 



























 48 ᧲ർᄢቇᄢቇ㒮ⅣႺ⑼ቇ⎇ⓥ⑼ 
╙ 31ᰴᄐ,╙ 35ᰴ
ᄐ 


















  ᶏᵗ‛ℂ 
  ࡮ൻቇ   ᴰ
޿ߕߺ




 44 ᶏ਄଻቟ᐡᶏᵗᖱႎㇱ   























































































































































































































































































































































































࿖┙ᭂ࿾⎇ⓥᚲᐢႎቶ   
٤ᄐ㓌หⴕ⠪























 38 ർᶏ㆏ᄢቇૐ᷷⑼ቇ⎇ⓥᚲ   
ᄖ࿖ߩ⎇ⓥ⠪ 
































 ᐕ 㦂 ᚲ     ዻ ஻  ⠨ 
ᄖ࿖ߩ⎇ⓥ⠪ 




















































































41 Helicopter Resources Pty Ltd㧔⽕㧕   
ᠲ❑჻ 





















































































































᷹ⷰ㓌㐳౗ᄐ㓌㐳  ᧄศ ᵗ৻ 
᷹ⷰ೽㓌㐳౗⿧౻㓌㐳  Ꮏ⮮ ᩕ 
᷹ⷰ೽㓌㐳㧔࠮࡯࡞࡮ࡠࡦ࠳࡯ࡀ࿾ቇ⺞ᩏᜂᒰ㧕  ࿯ደ ▸⧐ 
᷹ⷰ೽㓌㐳㧔ᄐᦼ⸳༡ᜂᒰ㧕  ൎ↰ ⼾ 
 
٤ᤘ๺ၮ࿾ᄐᦼࠝࡍ࡟࡯࡚ࠪࡦળ⼏ࡔࡦࡃ࡯ 
᷹ⷰ㓌㐳౗ᄐ㓌㐳  ᧄศ ᵗ৻ 
᷹ⷰ೽㓌㐳౗⿧౻㓌㐳  Ꮏ⮮ ᩕ 
᷹ⷰ೽㓌㐳࡮ャㅍᜂᒰ  ൎ↰ ⼾ 
᳇⽎࡮᷹ⷰਥછ  ૒ޘᧁ ೑ 
⦁਄᷹ⷰ  ㊁᧛ ᄢ᮸ 
ᴪጯ㊁ᄖ᷹ⷰ  ౝ↰ 㓷Ꮖ 
ၮ࿾᷹ⷰ  ᳯዥ ⋭ 
࠼࡯ࡓ᷹ⷰ  ᧄጊ ⑲᣿ 
࠮࡯࡞࡮ࡠࡦ࠳࡯ࡀ᷹ⷰ  ዊፉ ⑲ᐽ 
⸳༡ਥછ  ᪀ේ ᣂੑ 
ᑪ▽࡮࿯ᧁ  ጊਛ ⟵ᙗ 
ක≮  ศ↰ ੑᢎ 
ㅢା  ᄢ⼱ ␭੺ 
⿧౻ᐼോ  ੑㇱ ᕡ⟤ 









࡝࡯࠳࡯  ࿯ደ ▸⧐ 
ࠨࡉ࡝࡯࠳࡯  ዊፉ ⑲ᐽ࡮ਃᶆ ⧷᮸ 
ᐼോ  ਃᶆ ⧷᮸ 
ක≮  ጟ↰ ⼾ 
᳇⽎  ᴡ਄ ື↢ 
ャㅍ  ᶏ↰ ඳม 
ⅣႺ଻ో  ⍹Ꮉ ᱜᒄ 
ᯏ᪾࡮ゞਔ࡮Άᢱ  ජ⪲ ᡽▸ 
㘩♳  ⩲ᴧ ᖘ੺ 
ⵝ஻࡮⥶ᴺ  㒙ㇱ ᐙ㓶 
 
٤ᄐᦼ⸥㍳ᜂᒰ⠪ 
 ᤘ๺ၮ࿾ ࠼࡯ࡓᣏⴕ㓌 䉶䊷䊦䊶䊨䊮䉻䊷䊈ጊ࿾⺞ᩏ㓌
౏ᑼ⸥㍳ ᧄศ ᵗ৻ ᧄጊ ⑲᣿ ࿯ደ ▸⧐ 
ᣣ⹹⸥㍳ ᾢ⼱ ብ㕏 ᐔᨋ ᐙ໪ ᴡ਄ ື↢ 




౏ᑼ⸥㍳ Ꮏ⮮  ᩕ 
ᣣ⹹⸥㍳ ੑㇱ ᕡ⟤ 
౮⌀⸥㍳ ੑㇱ ᕡ⟤ 
 
٤⿧౻ᦼࠝࡍ࡟࡯࡚ࠪࡦળ⼏ࡔࡦࡃ࡯ 
⿧౻㓌㐳 Ꮏ⮮  ᩕ 
✚ോ ศ↰ ੑᢎ 
᷹ⷰਥછ ૒ޘᧁ ೑ 
⸳༡ਥછ ᪀ේ ᣂੑ 
↢ᵴਥછ ਛᧄ  ᑝ 
቟ోਥછ ਄ේ  ⺈ 
㊁ᄖਥછ ┙ᧄ ᣿ᒄ 
⿧౻ᐼോ ੑㇱ ᕡ⟤ 
 
٤ਥછ 
ਥ છ 㓌ຬฬ 
᷹ⷰਥછ ૒ޘᧁ ೑ 
⸳༡ਥછ ᪀ේ ᣂੑ 
↢ᵴਥછ ਛᧄ  ᑝ 
቟ోਥછ ਄ේ  ⺈ 
㊁ᄖਥછ ┙ᧄ ᣿ᒄ 






٧᷹ⷰ♽ㇱ㐷 㓌ຬฬ ٧⸳༡♽ㇱ㐷 㓌ຬฬ 
ቯᏱ᷹ⷰ  ᯏ᪾ ᪀ේ ᣂੑ 
㔚㔌ጀ ਛᧄ  ᑝ ᑪ▽࡮࿯ᧁ ⑺ర  ⨃ 
᳇⽎ ૒ޘᧁ ೑ ㅢା ᄢ⼱ ␭੺ 
  ⺞ℂ ㋈ᧁ ᢥᴦ 
⎇ⓥ᷹ⷰ  ක≮ ጟ↰  ⼾ 
ቮⓨ࿤ ᄢᏒ  ⡡ ⅣႺ଻ో ዊਭ଻ 㓁੺ 
᳇᳓࿤ Ⴧ᳗ ᜏ਽ ᄙ⋡⊛ᄢဳࠕࡦ࠹࠽ ㊄ၔ ⦟ዏ 
࿾࿤ ᵤ๺ ૓ሶ LAN/ࠗࡦ࠹࡞ࠨ࠶࠻ ↰ਛ  ୃ 
↢‛࿤࡮කቇ ጟ↰  ⼾ ⵝ஻/㩖㨲㨺㩣㩎㩨㨻㩆㩇㩊㩧㩎 ┙ᧄ ᣿ᒄ 
ⴡᤊฃା ㊄ၔ ⦟ዏ ᐼോ ੑㇱ ᕡ⟤ 
 
٤ળ⼏ 
 ⼏㐳 ࡔࡦࡃ࡯ 
ో૕ળ⼏ ✚ോ ో㓌ຬ 
ࠝࡍ࡟࡯࡚ࠪࡦળ⼏ 㓌㐳 ฦਥછޔ✚ോޔᐼോ 
᷹ⷰㇱળ ᷹ⷰਥછ ᷹ⷰ♽ో㓌ຬޔ⸳༡ਥછޔ㊁ᄖਥછޔ✚ോޔᐼോ 
⸳༡ㇱળ ⸳༡ਥછ ⸳༡♽ో㓌ຬޔ᷹ⷰਥછޔ㊁ᄖਥછޔ✚ോ 




















ว  ⸘ ජ౞
 
⴫ ※ ᷹ⷰㇱ㐷⚻⾌ౝ⸶
ㇱ  㐷 ੍ ▚ 㗵㧔ජ౞㧕 ਥⷐ⺞㆐‛ຠ 
ቯᏱ᷹ⷰ  
  㔚㔌ጀ  㔚㔌ጀ᷹ⷰᯏ଻቞ㇱຠ
  ᳇⽎  ࡋ࡝࠙ࡓ
  ᶏᵗ‛ℂ࡮ൻቇ  ᶏᐩ࿾ᒻ࠺࡯࠲ᬌ⸽ⵝ⟎
  ầ᳤  ầ૏᷹ⷰⵝ⟎଻቞⽷
  ࿾ℂ࡮࿾ᒻ  ᮡ⼂↪⾗᧚
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Observations on the JARE 51 Antarctic Expedition 2009/10 
 
Craig Rodwell and Peter Carrigan 
Helicopter Resources AS350 “Aussie 1” 
 
Firstly, let us begin by congratulating the teams on a very well run expedition. It has been a pleasure to work with both 
the Summer and Winter teams during this period. 
 
Our primary task was to support the Summer team in their efforts to complete field work in the Syowa area. 
 
When unfavorable weather was forecast we would return to the Shirase, remove the main rotor blades and store the 
aircraft inside the hangar. This was carried out quite efficiently with assistance from the ship’s crew and some JARE 
members. Little operational time was lost with this practice and the possibility of weather related damage to the aircraft 
was avoided completely. We would recommend that consideration be given to building a purpose built hangar adjacent to 
helipad A. This would alleviate the need to return to the ship during periods of poor weather and remove any loss of time 
due to this action. This would also enable the helicopter crew to offer a greater level of service to Syowa by being on site 
continuously, and also avoiding the possibility of damage to the aircraft which, could be detrimental to the entire 
expedition. This would be an ideal option on which to base a Winter helicopter operation, if so desired in the future, as 






Our flying schedule was organized by Dr Motoyoshi, who did an excellent job. The flights were discussed the night 
prior to departure and all aspects of the job were analyzed. Dr Motoyoshi was very helpful to us, and instrumental in the 
program running smoothly and efficiently. 
 
We would suggest the person that is to co-ordinate the flying program for next year spends some time with Dr 
Motoyoshi and learns all they can from him. His professional attitude and level head made our job much easier. If we 
were to select a person for this role, we would choose an individual that comes from a civilian background, preferably 
some aviation industry experience, and that is adaptable to changing conditions. This person should have some 
appreciation of the aircraft capabilities and limitations with regards to weights, fuel loadings and safety precautions. 
Aviation regulations dictate some operating limits determined by conditions, example flying over water, and these need 
to be known and respected. These are all in the interest of safety and cannot be compromised. 
 
If the current plan of utilizing 2 CH101 helicopters and 1 AS350 is to be continued, we do not believe our operation 
could be improved a great deal.  We feel our helicopter was used near its optimum efficiency in supporting the various 
field tasks. By this we mean the aircraft was used in a very efficient manner for a large percentage of the time. Freight 
left to the bigger aircraft, and the support of smaller field parties for the AS350. If, in the future, consideration is given to 
other combinations of aircraft, there would be further options. The AS350 is a very good lifting aircraft, and sling loads 
could become an option if there were more flight hours permitted, or if more than 1 aircraft was taken. Possibly a 
medium, 12 seat aircraft (eg S76) and 2 AS350 machines that could do both freight and field duties.  Between the three, 
we think this would make a sensible combination of passenger transport capability and load carrying ability. Of course 
there are many options and we would think that if a change in aircraft is required, then considerable research would go 
into selecting the most efficient combination to suit the job at hand. 
  
We were always treated with respect, and made to feel that we were members of the JARE 51 expedition.  We have 
developed some strong friendships that we hope will continue on into the future. It has been a privilege to work with this 
group of people and we will take away many fond memories. 
 
A mention must also be made for the Shirase crew.  From the kitchen staff to the aircraft engineers and flight crew, all 
were courteous and friendly, making our stay on the Shirase a very enjoyable one. 
 
We have enjoyed this experience very much, and would like to thank NIPR and JARE for allowing our company to 
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(Chulalongkorn University, Department of Marine Science, Faculty of Science) 
 
Purposes of joining in JARE 51 
  The purposes of participating in JARE 51 were: 
1.  To collect Antarctic fish for stomach content analyzes and compared with the data from previous years. 
2.  To collect soil and sediment samples for investigating the microbial community and to evaluate anthropogenic 
contamination. 
3.  To help and observe research related to biology and oceanography under the project on biodiversity under 
extreme environment and the project on long-term ecosystem monitoring program.  
4.  To observe other Japanese Antarctic research projects for strengthening the collaboration between 
Japan-Thailand Antarctic research and for establishing Thailand Antarctic research program.   
 
Details of activities 
During November 25, 2009- March 17, 2010, activities were performed while onboard the Shirase and after arriving 
at Syowa Station.  The details of the activities can be divided into 3 categories: 
 
I) Collecting samples 
1)  Collecting Antarctic fish samples:  2 species of Antarctic fish were collected at Kita-no-ura Cove.  




2)  Collecting soil and sediment samples: Soils and sediments were collected on the islands, in the lakes, near 
coasts, and areas near penguin rookeries.  The sampling sites included East Ongul Island, Mame jima Island, 
lakes in Skarvsnes, and Mt. Riiser Larsentz.  
 
II) Assisting in other research activities 
During onboard the Shirase and while staying at Syowa station, I had worked closely with oceanography and 
biology groups, particular with Dr. Daiki Nomura, the principal investigator of sea ice research.  
 
III) Observing/interviewing other research activities 
In addition to working with the biology group, during staying at Syowa station and visiting S16, research 





detailed research information.  Those research activities that were observed can be divided into 4 groups: 
 
a.  Bioscience: sea ice survey activities, oceanographic survey activities, lake survey 
    activities 
b.  Space and upper atmospheric sciences: solar wind research, auroras, and magnetic  
     field 
c.  Meteorology and glaciology: air monitoring, weather observation, and ice core  
     study 
d.  Geoscience: Antarctic ice sheet, rock transportation, meteorites, and geomorphology 
 










Departure from Fremantle (onboard the Shirase)a 












Visit Mame jima Island 
TV conference linked between NIPR, Syowa, and Chulalongkorn University 
Visit Skarvsnes 
Visit S16 
Leave Syowa station 
Visit Mt. Riiser Larsentz 
Visit Zhongshan Station 
Arrive Sydney 
Remarks:  
a) While onboard the Shirase, activities and operations of JARE were observed and participated. 
b) The dates not mentioned afterward in the table were in Syowa station either conducting research on the sea ice 
or observing/interviewing other research activities. 
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Purpose of joining in JARE 51 
    In previous time, Antarctic had been out of sight and unknown place to Thai people. We have never had  





    At this time, National Institute of Polar Research Japan gave a chance for Thai scientist to be an observer in 
JARE 51 and also allowed one Thai media personnel to record and present JARE 51’s activities to Thai people by 
the documentary program. We wish that my first expedition with JARE 51 could bring back important  
information  to Thai people to make them realize the importance of Antarctica and the necessity of exploring 
Antarctica. 
 
Detailed of Activities 
1.At Shirase 
    I  have participated in the expedition and recorded many operations since we departed from Frementle  
Australia, such as Life boat training,  Shirase University,  Ocean Observation,  sailing in the sea and ice 
breaking. 
 
2. At Syowa Station 
     My obligation when we had arrived at Syowa Station was recording Thai scientist’s works like catching fishes, 
collecting soil, supporting Dr.Daiki Nomura’s team to set up equipments in the sea ice.  We also had video 
conference among Syowa Station, Chulalongkorn University and NIPR. 
     Furthermore, I had joined many operations with JARE 51 members and JARE 50 wintering team. While I had 
work with them, I also did Filming and interviewing them about making the new building, maintaining antenna, 
installing the fiber optic line, managing water and garbage, releasing weather measuring balloon, following up 
Aurora phenomenon and Geology group’s works. 
 
3. Mame Jima Island 
    It took 2 hours from Syowa Station to Mame Jima Island where the colony of Adelie penguin was.  Observing 
and recording their behaviour such as penguins’ brooding and feeding their little penguin on its mom’s feet. 
 
4. Skarvsnes 
    There were many lakes in Skarvsnes.  Biologist group collected soil dregs and tested water quality in the lakes. 
I had spent 2 days with them. 
 
5. S16 
    I went to S16 with geology and weather team for changing batteries, checking  equipments and setting up the 
new GPS. 
 
6. Mt.Riiser – Larsen 
    On return route(from Syowa Station to Sydney) I had joined with seredone team to work at Mt. Raiiser Lasen  
like collecting stones.  That area was also the place of Adelie penguin.  There were many little penguins left alone.  
Because its’ parents went to seek for food in the sea. 
 
7. Zhongshan Station 
     There was favourable opportunity that Dr.Yoichi Motoyoshi let me go to Zhongshan Station with his team.  
By chance, there was  21st year anniversary party of establishing Zhongshan station. 
     On that day we had recognized and seen well the cooperation among several nations to study Antarctic by 
scientific approach. These efforts had been occurred till now and will be going on in the future and forever. 
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       On joining in JARE 51, I got various experiences that I had never seen before.  Because Thailand is 
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various operations within short time of summer season. 
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The involvement in fieldwork and travel to Antarctica with JARE51 began on 14th November 2009 with arrival 
in Antarctica via DROMLAN and ended on the 17th March 2010 with the arrival of icebreaker Shirase in Sydney, 
Australia. Table 1 shows the time spent on various activities during JARE51. 
Fieldwork was possible on 33 days with 12 days being lost to bad weather. The category travel describes the 
time spent on travel between various field camps, mostly on skidoo but also on flights using the DROMLAN 
network. The “other” category includes days used mostly for logistics and also for rest and recuperation. The 
logistics days comprise days which were used for organizing and packing between travel to new areas of operation 
and also to time lost to digging camps out after snow storms. The ship time comprises time spent on Shirase during 
which preliminary work on report preparation was completed. The training time focused on necessary safety aspects 
including crampon use, rope use and skidoo driving. 
 
6CDNG6CDNGQHVKOGCNNQECVKQPVQXCTKQWUCEVKXKVKGUFWTKPI,#4'
Field work Bad weather Travel Training Other Ship 
33.3 12 15 3 20.7 38 
27% 10% 12% 2% 17% 31% 
 
The fieldwork was divided into two main areas of focus, the first comprising research in western Sør Rondane 
(west of 26oE) and the second entailing research into the geology of eastern Sør Rondane; more specifically 
Balchenfjella and surrounding nunataks (east of 26oE) (Figure 1). 
From my perspective, it was important to gain insight into the structural evolution of the Sør Rondane and to 
compare this with our understanding of the geology of northern Mozambique which was juxtaposed against 
Dronning Maud Land prior to Gondwana break up. This perspective is aimed at determining the validity of the 
tectonic model proposed by Grantham et al., (2008) which correlates the NE terrane of Sør Rondane with the 
Namuno Terrane of northern Mozambique (north of the Lurio Belt) and the SW terrane of Sør Rondane with the 
Nampula Terrane of Mozambique (south of the Lurio Belt)  
This correlation envisages a megascale thrust fault at ~590Ma involving the collision between N and S 
Gondwana resulting in the emplacement of northern Mozambique (N Gondwana) over the Nampula Terrane onto 
Dronning Maud Land. The rocks of NE Sør Rondane are interpreted as an erosional fragment of the Namuno 
Terrane now separated and displaced from southern Africa by the fragmentation of Gondwana ~180Ma ago. In this 
context it was mooted that the Main Shear Zone of the Sør Rondane described by Osanai et al., (1996) could have 
been correlated with the basal thrust plane of a mega nappe possibly equivalent to the Lurio Belt in Dronning Maud 
Land.  
 
Preliminary results of JARE51 Geological Research in Sør Rondane. 
Preliminary conclusions from the field research in western Sør Rondane are that: 
1.  The tonalites which underlie southwestern Sør Rondane were found to extend across Gjellbreen and 





2.  The Main Shear Zone is either displaced along or swings towards the south east across Jenningsbreen 
Glacier and is seen to strongly deform the southern contact of the 500Ma Lunckeryggen Syenite  where the 
syenite intrudes the tonalites. A possible extension of the same shear zone appears to transect the southwest 
corner of the Mefjell nunatak groups striking toward the SE. The implications of these conclusions are that 
the inferred N-S fault underlying Gjellbreen may not exist. Structural measurements and observations in and 
adjacent to the Main Shear Zone suggest a top to the north shear geometry however lineations in the shear 
zone are typically horizontal to shallow plunging implying a significant strike-slip component as well. These 
observations suggest that the D3 and D4 events described by Osanai et al., (1996) are in fact the same, 
occurring in a transpressional setting. 
3.  Additional transpressive reverse faults with similar attitude to the Main Shear Zone were seen transecting 
northern Brattnipene and are potentially extensions of the shear which transects SE Mefjell. 
4.  There is a clear association between these faults and Cambrian-age magmatism including granites and 
syenites on both the outcrop scale as well as on the larger mapped scale with many of the younger intrusions 
lying adjacent to or being partially sheared by the faults. This observation implies that the intrusions were 
syn-tectonic with many planar discordancies being filled by granite and or pegmatite which is frequently 
sheared. Geochronolgy on these shear-related rocks will provide a precise understanding of the timing of 
shearing. 
 
Preliminary conclusions from the field research in eastern  Sør Rondane (Balchenfjella and surrounding nunatacks)  
1. In contrast to the relatively simple structural evolution of the area described by Asami et al. (1991), the 
structural evolution of Balchenfjella is similar to that described for western Sør Rondane by Osanai et al., 
(1996). Early deformation phases D1 and D2 are recognized locally forming type 3 interference fold patterns. 
At rare localities these interference structures are seen to be transected by younger thrust fault planes which 
locally transect the banding but are probably dominantly layer parallel and consequently difficult to 
recognize. 
2. Extensive areas of Balchenfjella are underlain by a wide shear zone characterised by well banded gneisses, 
typically with near vertical attitudes. Their compositions vary widely and include felsic quartzofeldspathic 
biotite hornblende gneiss, amphibolite, meta-carbonates, metapelites as well as ultramafic rocks. The 
ultramafic rocks typically form boudins from cm scale to >100m in size. The well banded gneisses were 
termed by Asami et al.(1991), as stromatic migmatites however the rocks show no evidence of partial melting 
and consequently their mixed compositions is viewed as resulting from strong tectonic shear mixing. The high 
strain zones rarely contain lineations suggesting either that subsequent recrystallisation and retrogression has 
destroyed the lineations or that the strain in these areas was of a more flattening pure shear nature. 
3. The areas mapped by Asami et al., (1991) as migmatites are typically characterized by lower strain in which 
numerous phases of intrusion can be distinguished. These intrusive phases include felsic granitic veins, 
mesocratic intermediate veins, possible lamproitic compostions and basic compositions, Within these lower 
strain areas leucosome/melanosome relationships indicate that the rocks have experienced vapour melting. 
The leucosome/melanosome relationships appear to be overprinted and destroyed in the high strain zones 
resulting in increased compositional banding. The high strain zones are also extensively retrogressed with 
some rocks containing relict garnet porphyroblasts now partially to completely replaced by biotite. 
4. An anorthosite-leuconorite intrusion underlies the northern tip of Austhameren. The intrusion is clearly 
layered and is variably deformed. Some portions appear to be virtually undeformed preserving igneous 
textures whereas others are strongly sheared.  
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rare privilege indeed to be able to study the geology of Sør Rondane. 
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  ࢹࢪࢱࣝࠊ+'  ໭኱ప ◊ ᫨ఇ᠁࣏࢖ࣥࢺ࡛ほ  ◊✲⤊஢ᚋࠊࡍࡳࡸ࠿࡟ࢹ࣮ࢱබ㛤
  ࢹࢪࢱࣝࠊ+'  ໭኱ప ◊ ࢟ࣕࣥࣉᆅ࡛ほ  ◊✲⤊஢ᚋࠊࡍࡳࡸ࠿࡟ࢹ࣮ࢱබ㛤

































































































ޣㅢାߩ⏕଻࡮⺞ℂޤ8*( ෸߮ *( ߣࠗ࡝ࠫ࠙ࡓߦࠃࠅㅢାࠍ⏕଻ޕኋᴱ⠪ߪ㊁ᄖ㘩ޕ㊁ᄖⴕേ㘩߽ᜬෳޕ
ޣⵝ஻ຠޤ੍஻㘩ޔㅢାᯏེޔ⸳༡ᯏ᧚৻ᑼޕ





























ߚߩ⟎⸳ߩ▫᷹ⷰ޿ߒᣂߣ቞଻ߩ⸘㔡࿾ޔ⟎⸳ߩ⟎ⵝ᷹ⷰ 52) ੱήޔ㊂᷹✂࿾᷹ኒ♖ޔ᷹ⷰ 52)ޤ⊛⋡േᵴޣ 
߼
ޕࠅ޽࡞ࡀࡄశ㓁ᄥࡁ⸘㔡࿾ߦߊㄭޔߡߒߣශ⋡ޕጤ㔺ޤᴫ⁁ߩὐ࿾㒽⌕࡝ࡋޣ 




































































































































































































































































































































ᩕ ⮮Ꮏ                             ⷐ᭎ 
ⷐ᭎㑆ᦼ౻⿧ 
ޕߚߒᣉታࠍ᷹ⷰ౻⿧߁ᜂࠍᐲᐕ⚳ᦨߩޠ↹⸘ᦼΩ╙᷹ⷰၞ࿾ᭂධޟޔࠇߐᚑ᭴ߢฬ  ߪ㓌౻⿧ᰴ  ╙
ߩߢ߹ߋ⛮߈ᒁߦ㓌౻⿧ᰴ  ╙ߦᣣ  ᦬  ᐕ ޔ߉⛮ᒁࠍ༡ㆇߩ࿾ၮ๺ᤘࠄ߆㓌౻⿧ᰴ  ╙ߦᣣ  ᦬  ᐕ
♽༡⸳ޔฬ  ♽᷹ⷰޔઁߩ㐳㓌౻⿧ޔߪ⸶ౝߩฬ ޕߚߞߚ޽ߦ༡ㆇℂ▤ߩ࿾ၮߣ᷹ⷰߩᄖౝ࿾ၮޔ㑆ᐕ৻


































ޕߚߞⴕࠍ㍳⸥ޔାฃࠅߚࠊߦᐕㅢޔߡ޿ߟߦᤊⴡ 25/& ߮ࠃ߅ᤊⴡ #73##44'6
ޔጤะޔጧ߈ߟߞߣޔ࿾ၮ࠲࡯ࡔ࡟࠹ⓨቮ࡞ࠣࡦࠝ⷏ޔፉጤޔߡߌ߆ߦ᦬  ࠄ߆᦬ ޔߪߡ޿ߟߦേⴕᄖ㊁
࡮ቯ᷹ෘ᳖ᶏޔ⟎⸳⟎ⵝ⽎᳇േ⒖ޔᜬ⛽࠻࠶ࡏࡠ⽎᳇ 5ޔ޿ⴕࠍ஻ᢛ࡮૞Ꮏ࠻࡯࡞ߩ਄㒽ᄢߣ਄᳖ᶏߩߢ߹ 5
ޔߢ߹࠺ࡉࡎࠣࡦ࡜ߪߦ᦬ ޕߚߒᣉታࠍߤߥ᷹ⷰ 52) ᐥ᳖ޔ቞଻࿾ၮ࠲࡯ࡔ࡟࠹ⓨቮޔቯ᷹ዤ㔐࡮ቯ᷹㔐Ⓧ
ޔߚ߹ޕߚߞⴕࠍ૞Ꮏ࠻࡯࡞ࠆߔࠬ࠮ࠢࠕ߳࡯࡝ࠞ࠶࡞ࡦࠡࡦࡍߩㄝ๟߮෸ࡦ࡟࡯ࠞ ࡮ࠬࠬ ࡀࠬࡉ࡞ࠞࠬߪߦ᦬








ߦᣨೋ᦬  ߣᣨਛ᦬ ޔߚ߹ޕߚߒᣉታࠍ᷹ⷰᴧḓޔ቞଻⸘ജ⏛ੱήޔ቞଻⸘㔡࿾ޔ᷹ⷰ 52) ߩߢࡦ࠯࡞ࡂ
Ṗߩ↪ᯏⓨ⥶ 0#./14&ޔ߽ߦઁߩߎޕߚߒᣉታߡ޿߅ߦ࡯࡝ࠞ࠶࡞ߩߡోߚࠇߐቯ੍ࠍᩏ⺞ᢙ૕୘ߩࡦࠡࡦࡍ
㧕ᣣ  ᦬ 㨪ᣣ  ᦬ 㧔ⴕᣏߓ߰ࡓ࡯࠼ᦼᄐᰴ ޕߚߞⴕߡ޿߅ߦ 5 ߦ᦬  ࠍᬺ૞஻㈩ᢱΆߣ஻ᢛ〝⿛





















᩺ឭࡓ࡜࡯ࠜࡈࡦࡊ࡯ࠝ↢㜞ਛޔߚ߹ޕߚߞⴕઙ  ࠍଏឭႎᖱߩ߳࠻ࡦࡌࠗޔ߆߶ߚߒᣉታ࿁  ⸘ߪޠቶᢎᭂ
ޕߚߒరㆶ߳⠪᩺ឭߡߓㅢࠍ⼏ળ 86 ߪᴫ⁁㛎ታޔߒᣉታࠍઙ  㛎ታ
ߥዋ߇㔐Ⓧޔߩߩ߽ߚߒⷅ᧪߇࠼࡯ࠩ࡝ࡉߢᢙ࿁ߩߺਗᐕ଀ߪߡߌ߆ߦᄛᭂࠄ߆ᓟᆎ㐿౻⿧ߪߡ޿ߟߦ⽎᳇
᥍޿ߒ෩ߩߺㄟ߃಄ߪߢ߹᦬  ࠄ߆ߌ᣿ᄛᭂޕߚߒㆊ⚻ߦ߼ૐߪ᷷᳇ޔࠇ߹ᕺߦ୥ᄤߚࠇ᥍ߦ߆߿Ⓩߚ߹ޔߊ
 ࠄ߆᦬  ߁޿ߣ߁ࠈߥߦᄛ⊕ߊߥ߽߹ޕߚߒ㍳⸥ࠍ͠ߪߦᣣ  ᦬ ޔ߈⛯⊛セᲧ߇୥ᄤߚߒቯ቟ߚࠇ
ᄙߚߒࠄߚ߽߇࠼࡯ࠩ࡝ࡉߦ㑆ᦼߩߎޔߊ⍴ߦ⇟ ޔ⇟ ޔ⇟  ਄ผ᷹ⷰࠇߙࠇߘߪ㑆ᤨᾖᣣߩ᦬  ߮ࠃ߅ޔ᦬
㔐ᱷߡߌ߆ߦㄝ๟ࠢࡦ࠲ዻ㊄ߒࠄ᥍⷗ޔࡓ࠳㊄⨹㨪ㄝ๟╬ℂಣ᳓ᳪ߮ࠃ߅஥᳖ᶏ࿾ၮޔߕ߹ㅴ߇⸃Ⲣߩ㔐ߩ㊂
ߡߒタ⸥ߦ๔ႎߩ㐷ㇱ⽎᳇߮ࠃ߅ޠㆊ⚻ߩ᦬ฦ ޟߩਅએߪ๔ႎߥ⚦⹦ࠅࠃޕߚߞ߹ߒߡߞߥߊᄙߦᏱ㕖߇







⹺ߪၞ㗔ߚߞߥߣ㕙᳓㐿ߦౝḧࡓ࡞ࡎ࡮ࠜ࠷ࡘ࡝ޔߪ㑆ᦼᄐߩߢ߹᦬  ᐕ  ࠄ߆᦬  ᐕ ޕߚߞ޽ߢᐲ
ޕߚߞ߆ߥࠇࠄ߼
⁁↢⊒᡿੐ ޟߪ⚦⹦ޕߚߞ߹ߒߡߓ↢߇᡿੐ࠆߔ᛬㛽ߦਛᬺ૞ࠇߙࠇߘޔ߇ຬ㓌ߩฬ  ߦਛ㑆ᦼ౻⿧













0#./14& ߇㓌ᩏ⺞ࡀ࡯࠳ࡦࡠ࡮࡞࡯࠮ޔߚ߹ޕߚ߈ߢ߇ߣߎࠆߔㆶᏫߣ߳ߖࠄߒ߇㓌ᰴ  ߚ޿ߡࠇߐ߼ᱛ⿷
࡮ࠝ࠷ࡘ࡝ޔߒጯ㔌ࠍᴒ࿾ၮ๺ᤘ߇ߖࠄߒߪߦᣣ ޕߚࠇߐኈ෼ߣ߳ߖࠄߒߦ੐ήޔ⌕Ꮻ߳ 5 ߡߒ↪೑ࠍ
߇ᬺ૞༡⸳ᦼᄐ߮෸᷹ⷰᦼᄐߚ߼฽ࠍ᷹ⷰᄖ㊁ߩߢጯᴪޔߦ㑆ߩߢ߹ᣣ ޕߚߒᆎ㐿ࠍ᷹ⷰᵗᶏߩḧࡓ࡞ࡎ







ోޔ㧕ᣣ 㧔⼏ળࡦ࡚ࠪ࡯࡟ࡍࠝޔ㧕ᣣ 㧔ળㇱᵴ↢࡮ળㇱ༡⸳ޔ㧕ᣣ 㧔ળㇱ᷹ⷰߪߦᧃ᦬ޕߚߒ௅ࠍޠ⑂
ޕߚߒ⼏ክࠍߤߥ↹⸘േᵴ㑆ᐕ߮ࠃ߅ޔ↹⸘ߩ᦬᧪߮෸േᵴߩ᦬ ޔߒ௅㐿ࠍ㧕ᣣ 㧔⼏ળ૕
ޤ᦬ ޣ












































ߒޕߚߒⷅ᧪߇࠼࡯ࠩ࡝ࡉ⚖ # ߩᐲ  ߪߦᣨਛޔᣣ 
⚖ % ߦᣨ਄ߪߦ࿾ၮ๺ᤘޔ᦬  ߚߒߦ೨⋡ࠍᄛᭂ
㧕ὐ᜚ 5㧔᷹ⷰᄖ㊁߁઻ࠍᴱኋࠆߥߣೋᦨߢ㓌ᰴ ޕߚࠇ߹ᕺߦᣣߚࠇ᥍ߩ᷷ૐߪ߆߶ߩߎޔࠄ߇ߥߒ߆





































































ߚ߃⚳ࠍ஻Ḱⴕᣏࡓ࡯࠼ᦼᄐᰴ ࡮஻ᢛ〝⿛Ṗ 0#./14& ߩߢ 5 ߪߢ਄㒽ᄢޕߚߒߌ὾ᣣߦ㤥ߞ⌀ߪຬ㓌ߚ







ߒߡߒࠄߚ߽ࠍࠅ߹ḳ߈็ߩ㊂ᄙߦ஥ਅ㘑‛ᑪ࿾ၮޔߒⷅ᧪߇࠼࡯ࠩ࡝ࡉߩᐲੑߦᣨ਄᦬  ࠄ߆ᧃ᦬ 











ޕߚߒߚᨐࠍጯធޔߒ⌕೔ߦᴒߒࠄ᥍⷗ߦ߉ㆊᤨ  ᣣ  ߪߖࠄߒ
ޤ᦬  ᐕ ޣ












ޤ᦬  ᐕ ޣ
࡝ࡉ㧕ᣣ 㧔⚖ %ޔ㧕ᣣ 㧔⚖ $ ߜ߁ߩߎ㧔㔐็ߩᮨⷙߚߒ઎⊒ࠍ઎㒢೙಴ᄖߩᐲ ޔߪߡߒߣ୥ᄤߩ᦬ 
ߩߢᄖደ߮ࠃ߅᷹ⷰᄖ㊁ᦼᄐޔ߈⛯߇ᣣߥ߆߿Ⓩ߇㘑ޔߪ߆߶ߚߞ޽߇㧕ᐲ৻ฦ߇ߩ߽ߚߒ㆐ߦḰၮ࠼࡯ࠩ
ߩߚߒᄬᶖߒ⸃Ⲣߦỗᕆࠅߥ߆߇㔐ᱷߩ೨࿾ၮޔਛᣣߪߢ߹೨એᣣ  ᦬ ޕߚ߈ߢ߇ߣߎࠆߖߐⴕㅴࠍᬺ૞
⚿ಓౣߪ㔐ᱷޔࠅߥߊߥߚ┙⋡ߪ⸃Ⲣߩ㔐Ⓧ߽ߢᤨᄤ᥍ޔ߼ߚߩ᷷᳇ࠆߊߡߒਅૐߦ╙ᰴޔ㒠એᣨਛޔ߇ߛ

















޿ߡߞ࿁਄ࠍ㨙㨏 ߦߢ߹ᣨਛ᦬  ߪෘ᳖ᶏߩ਄࠻࡯࡞ߚߒቯ⸳ޔࠈߎߣߚߒࠍᩏ⺞ෘ᳖ߡߦ૞Ꮏ࠻࡯࡞ߩ


















࡯࡞߈ߟߞߣޕߚߞߥߦ߁ࠃࠆ߃⿥ࠍ O ߡ޿߅ߦߡోߪߐෘߩ᳖ᶏߪߢ஥ጽᶏ࡞ࠣࡦ ࠝޕߚ߈ߡߒჇࠍߐෘ











































































































ޤ᦬  ᐕ ޣ
ㆶᏫ߳ߖࠄߒ߇㓌ᄐޔߪߢଥ㑐᷹ⷰޕߚߒᣉታࠍ᷹ⷰޔᬺ૞༡⸳ߛ޿⛮߈ᒁࠄ߆㓌ᄐᰴ  ߮ࠃ߅㓌ᰴ 
ߦ⺞㗅ߦ߽ߣ᷹ⷰⓥ⎇⧘⪚ޔⓥ⎇࠻ࠢࠚࠫࡠࡊޔⓥ⎇ࠣࡦ࡝࠲࠾ࡕޔⓥ⎇࠻ࠢࠚࠫࡠࡊὐ㊀ޔᏱቯޔᓟߚߒ
ޕߚߒᆎ㐿ߡߌฃࠍេᡰߦ㑆วߩ᷹ⷰࠍᬺ૞෰᠗ߩ࠽࠹ࡦࠕ࡯࠳࡯࡟࡜ࡠ࡯ࠝߪߢ㐷ㇱጀ㔌㔚ޕߚࠇߐᣉታ





































































〝㆏ⷐਥޔㅴଦ㔐Ⲣࠆࠃߦ߈߹⍾ߩㄝ๟࿾ၮ࡮ࠕ࡝ࠛ ;50#2ޔ߼ߚߩ஻Ḱࠇ౉߃ㄫᰴ  ߦ߽ߣ༡⸳࡮᷹ⷰ
ߩߤࠎߣ߶ޔߤߥߍ਄ߜ┙⥢ኋᦼᄐޔ஻ᢛ႐ߌฃ⩄ߣ㔐㒰ߩㄝ๟࠼࡯ࡗ࠽࠹ࡦࠦޔ㔐㒰ߩ႐߈⟎⾗‛ㅍャ߿
ޕߚ߈ߢ߇ߣߎࠆߖࠊวߦ㑆ߦࠇ౉ߌฃߩ㓌ᰴ  ߢࠎ⚵ࠅขߡߒᬺᱷ߇ຬ㓌
ޤ᦬  ᐕ ޣ






ޤ᦬  ᐕ ޣ
࿾ၮ๺ᤘࠍା੤ߩߣળ⠪⸥ߦᣣ ޔᬺ᝼ᭂධࠆߥߣ⋡࿁  ╙ߢ㑆ᦼᄐߩߎߚ޿↪ࠍࡓ࠹ࠬࠪ⼏ળ 86 ߦᣣ 




ࠍ㧕ᣣ ޔᣣ 㧔࡯ࠖ࠹࡯ࡄ㘩┙ߩ࿁  ߩᕲ⻢ߣഭᘨߩ㓌᷹ⷰߡ޿߅ߦၴ㘩࿾ၮ๺ᤘޔߦ㑆ᦼ࿷ṛ㓌ᄐߪߡ
ޕߚߒ௅㐿
ޤ᦬ ޣ
ޔ⡞ᣂޔᣂᦝߥ❥㗫ߩ੐⸥ࠫ࡯ࡍࡓ࡯ࡎᑼ౏㓌᷹ ⷰޕߚߒᔕኻߦ᧚ขߩዪࠝࠫ࡜ /( ࠅࠃߦା੤⹤㔚ߦᣣ 
ደࠆࠃߦᔒ᦭ߚߒ↪೑ࠍ⺖ᣣᣣભޕߚ߼ദߦ੺⚫ߩേᵴߩ㓌ᰴ ޔߒᣉታቱㆡ߽ଏឭߩ੐⸥タㅪߩߤߥ⹹㔀















































ߩ᦬ ޕߚߒੌቢߢ⛯ធߩᣣ  ߪޠቶᢎᭂධޟߚߒ↪೑ࠍࡓ࠹ࠬࠪ⼏ળ 86 ߚߒᣉታߡߞߥߣਥ߇㓌ᰴ 
86 ߩ᥊㘑᦬ᱜߪߦᣤర㨪߆ߘߺᄢޕߚߒᏫᓳ႐⡯ߦߢ߹ᧃ᦬ߒᓳ࿁ߦ⺞㗅ޔߪຬ㓌ߚߒࠍ᛬㛽ߢⴕᣏጯᴪ
ߥᔔᄙޔࠅขߌฃࠍຠ㘩߿⩿㊁ߥ㞲ᣂ࡮‛ߌዯߩࠄ߆ᣖኅߚ޿ዯߢଢ৻╙ߩᣣ  ߪຬ㓌ޕߚࠇߐᣉታ߇⛮ਛ
ޕߚߒߣ႐ߩᵹ੤ߩຬ㓌ᣥᣂޔߒ௅㐿ࠍળㄫ᱑⌕೔㓌ᰴ  ߪߦᣣ ޕߚ޿ߡߒߣ޿Ảߩ㑆วߩᬺ૞࿾ၮ
ޤ᦬  ᐕ ޣ




















᷹ⷰਥછ㧦 ૒ޘᧁ        ቟ోਥછ㧦 ਄ේ
⸳༡ਥછ㧦 ᪀ේ         ㊁ᄖਥછ㧦 ┙ᧄ





   㔚㔌ጀ㧦   ਛᧄ
   ᳇⽎㧦    ૒ޘᧁ

⎇ⓥ᷹ⷰ
   ቮⓨ࿤㧦   ᄢᏒ
   ᳇᳓࿤㧦   Ⴧ᳗
   ࿾࿤㧦    ᵤ๺
   ↢‛࿤࡮කቇ㧦ጟ↰
   ⴡᤊฃା㧦  ㊄ၔ
٧⸳༡♽
  ᯏ᪾㧦       ᪀ේ
  ᑪ▽࡮࿯ᧁ㧦    ⑺ర
  ㅢା㧦       ᄢ⼱
  ⺞ℂ㧦       ㋈ᧁ 
  ක≮㧦       ጟ↰ 
  ⅣႺ଻ో㧦     ዊਭ଻ 
  ᄙ⋡⊛ᄢဳ㨻㩧㩍㩏㧦  ㊄ၔ 
LAN/㨼㩧㩍㩣㩅㨹㩎㧦    ↰ਛ(ୃ) 
  ⵝ஻/㩖㨲㨺㩣㩎㩨㨻㩆㩇㩊㩧㩎㧦 ┙ᧄ 



































































࡮▤ℂ᫟   
 ▤ℂ᫟ో⥸ ᪀ේ  
 㧝㓏ⓨ⺞ᯏ᪾ቶ࡮ฃ᳓ᮏቶ ⍹↰  㧝㓏ࠛࡦ࠻࡜ࡦࠬ࡮ୖᐶ࡮㘩♳ୖᐶ ㋈ᧁ
 㧞㓏කോቶ࡮ක≮ᣉ⸳ ጟ↰  㧞㓏ᇅᭉቶ࡮ࡃ࡯ ศ↰
 㧟㓏ㅢାቶ࡮㔚⹤ቶ࡮ㅢାᣉ⸳ ᄢ⼱  㧟㓏ශ೚ቶ ੑㇱ
 㧟㓏ᦠᐶ࡮ᐼോቶ ੑㇱ  㧟㓏㘩ၴ࡮ࠨࡠࡦ ㋈ᧁ
 㧟㓏෠ᚱ ㋈ᧁ  㧟㓏㓌㐳ቶ Ꮏ⮮
 ࠟࠬࡏࡦࡌᐶ ᪀ේ  
࡮ዬ૑᫟   
 ╙㧝ዬ૑᫟ ㊄ၔ  ╙㧞ዬ૑᫟ ੗㊁
࡮ୖᐶ᫟   
 㧝㓏ୖᐶ ┙ᧄ  㧞㓏಄⬿ᐶ࡮಄ಓᐶ ㋈ᧁ
 ⸳༡੐ോቶ ᪀ේ  
࡮ㅢ〝᫟ ਄ේ ࡮ᳪ᳓ಣℂ᫟ ዊਭ଻
࡮⊒㔚᫟   
 ⊒㔚᫟ో⥸ ᪀ේ  
 㧝㓏ᯏ᪾ቶ ⍹↰  㧝㓏⊒㔚ᯏ⸳஻ ੗㊁
 ╙㧝಄ಓᐶ࡮╙㧞಄ಓᐶ ㋈ᧁ  㧞㓏೙ᓮቶ ችౝ
 㧞㓏ℂ㜬ቶ ᵤ๺  㧞㓏㊁⩿ᩱၭቶ ᄢᏒ
 㧞㓏㘑ํ࡮ᵞ㕙ᚲ࡮⣕⴩ᚲ࡮
   ଢᚲ࡮ᵞữ႐࡮ᑈਅ
⍹↰  㧞㓏ᅚሶଢᚲ࡮㘑ํ࡮೨ቶ ↰ਛ㧔ᖝ㧕
࡮ᧁᎿᚲ㧔ᣥ὾ළἹ᫟㧕 ⑺ర ࡮ᣥᇅᭉ᫟ ┙ᧄ
࡮૞ᬺᎿ૞᫟ ౝ↰ ࡮࿾ቇ᫟೨ࠞࡉ࡯ࠬ ┙ᧄ





࡮▤೙᫟ ⑺ర ࡮ⅣႺ⑼ቇ᫟ ዊਭ଻
࡮᷹ⷰୖᐶ ૒ޘᧁ ࡮᷹ⷰ᫟㧔฽ࡏࡦࡌᐶ㧕 Ⴧ᳗




࡮శቇ᷹ⷰ᫟ ᄢᏒ ࡮ⴡᤊฃା᫟ ㊄ၔ
࡮ᄢဳࠕࡦ࠹࠽࡟࠼࡯ࡓ ㊄ၔ ࡮ࠗࡦ࠹࡞ࠨ࠶࠻೙ᓮቶ࡮࡟࠼࡯ࡓ ↰ਛ㧔ୃ㧕
࡮㕖Ᏹ↪‛ຠᐶ ਄ේ ࡮ዊဳ⊒㔚ᯏዊደ ੗㊁
࡮࿾⏛᳇ᄌൻ⸘ቶ ᵤ๺ ࡮࿾㔡⸘ቶ ᵤ๺
࡮㊀ജ⸘ቶ ᵤ๺ ࡮ᬌầ௾ቶ ᵤ๺
࡮ㅍା᫟ ᄢ⼱ ࡮╙㧝*(࡟࡯࠳࡯ዊደ ᄢᏒ
࡮╙㧞*(࡟࡯࠳࡯ዊደ ᄢᏒ ࡮ᣂ╙㧝*(࡟࡯࠳࡯ዊደ ᄢᏒ
࡮/(࡟࡯࠳࡯ዊደ ᄢᏒ ࡮ᣥ᳓⚛ࠟࠬ⊒↢ེቶ ૒ޘᧁ
࡮46᫟ ችౝ ࡮ផ⮎ᐶ ዊਭ଻
࡮㕖Ᏹ⊒㔚᫟ ੗㊁ ࡮㘑ജ⊒㔚೙ᓮ⋚ዊደ ਄ේ
࡮╙㧝ᄐᦼ㓌ຬኋ⥢ ⍹↰ ࡮╙㧞ᄐᦼ㓌ຬኋ⥢ ਄ේ
࡮ࡋ࡝ࡐ࡯࠻ᓙᯏዊደ㧔#%㧕 ਄ේ ࡮ゞᐶ ౝ↰
࡮ᣥ╙ᑄ᫈‛଻▤ᐶ⣁὾ළἹ ዊਭ଻ ࡮╙㧞ᑄ᫈‛଻▤ᐶ౗ゞᐶ ዊਭ଻
࡮὾ළἹ᫟ ዊਭ଻ ࡮ᑄ᫈‛㓸Ⓧᚲ
㒐Ἣ඙↹$ ዊਭ଻
࡮᧲ㇱ࿾඙ಽ㔚⋚ዊደ ችౝ ࡮⷏ㇱ࿾඙ಽ㔚⋚ዊደ ਄ේ
࡮੍஻㘩಄ಓᐶ ⍹↰ ࡮Άᢱ࠲ࡦࠢ ᪀ේ
࡮⾂᳓ᮏ ⍹↰ ࡮ၮ࿾ࡐࡦࡊዊደ ᪀ේ

























































































































































































 Ᏹછ ઍⴕ ઍⴕ 
㓌㐳 Ꮏ⮮ ศ↰ ᪀ේ
᷹ⷰਥછ ૒ޘᧁ ਛᧄ ᄢᏒ
⸳༡ਥછ ᪀ේ ਄ේ ⑺ర
↢ᵴਥછ ਛᧄ ㋈ᧁ ౝ↰
቟ోਥછ ਄ේ ⑺ర ⍹↰
㊁ᄖਥછ ┙ᧄ ᄢᏒ ዊਭ଻





ળ⼏ฬ ⼏㐳㧔มળㅴⴕ㧕 ࡔࡦࡃ࡯ ⋡⊛ߥߤ
ో૕ળ⼏ ✚ോ ో㓌ຬ 㓌ߩᵴേߩᦨ⚳᳿ቯ






















࡜ࡦࠢ ⷞ⒟ 㘑ㅦ ⛮⛯ᤨ㑆
㧭⚖ O ᧂḩ OU એ਄  ᤨ㑆એ਄
㧮⚖ O ᧂḩ OU એ਄  ᤨ㑆એ਄








⊒઎ౝኈ ⷞ⒟ 㘑ㅦ ஻⠨
ᄖ಴⑌ᱛ઎ O ᧂḩ OUએ਄ 





















































































































































































































































































































































































 ᶖ Ἣ ེ 㧦਄ේޔችౝ㧔ࠗࡦࡄ࡞ࠬᶖἫེ฽߻㧕
 ᶖἫࡐࡦࡊ 㧦੗㊁ޔౝ↰ 
 ࡎ࡯ࠬ෸߮╴వ 㧦ᶖἫ⃰ᜂᒰ⠪

















⃰ 㐳㧦⑺ర 㒐Ἣ ⓨ
╴ వ㧦ầ᳓ᵹ⠴Ἣ ⓨ






      ޣㅪ⛊ޤ
 ┙ᧄ
ࡐࡦࡊ㧦੗㊁
    ↰ਛ㧔ୃ㧕
    ᵤ๺
    ૒ޘᧁޣㅪ⛊ޤ










    㜞⷗
    ㊄ၔ 㧴⵬
    ᄢᏒ 㧴⵬
ᢇ ഥ㧦ർፉ ⠴ⓨ




ᜰ ើ㧦 Ꮏ⮮ޣ⸥㍳ޤ 
ㅢ ା㧦 ᄢ⼱ޣ⸥㍳ޤ
        
ㅪ⛊⃰














ੌ੍ቯߩ  ᐕ  ᦬ਅᣨ߹ߢ㧕ࠍኻ⽎ߣߔࠆ㧚ߎߩ඙ၞౝߦઁ࿖ߩ⥶ⓨᯏ╬߇᧪⸰ߔࠆߎߣߪߎࠇ߹ߢධ


















 ᐕ  ᦬ ᣣ⃻࿷
႐ ᚲ ⒳   㘃 ⾂ᴤ㊂㧔MN㧕 ⸳⟎ᐕ㧔㓌ᰴ㧕
⷗᥍ࠄߒጤ MN ࠲࡯ࡐ࡝ࡦ࠲ࡦࠢ





 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԙ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԙ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԙ
,2  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԙ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԛ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԛ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԝ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԝ
,2  

 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԟ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԟ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԡ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԡ
,2  

ၮ࿾ਥⷐㇱ MN ࠕ࡞ࡒ࠲ࡦࠢ Ԙ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ ԙ
9 シ  

 MN ࠕ࡞ࡒ࠲ࡦࠢ Ԙ
9 シ  








  シ 9
Ԛ ࠢࡦ࠲ࡒ࡞ࠕ NM 㧕↪ਔゞ㧔













࿷⃻᦬  ᐕ 
㊂⬿⾂߮ࠃ߅⁁ᕈߩߘߣ㘃⒳ߩᴤᢱΆ Υ⴫
NM
㊂⬿⾂ ᘒᒻ⬿⾂ ὐേᵹ ὐἫᒁ ฬ ຠ
 ࠢࡦ࠲   㧕ᴤシ࡯࠲ࡦࠗ࠙㧔ᴤシ㨃
 ➧ࡓ࡜࠼   ᴤシᭂධ
 ࠢࡦ࠲   2,
 ➧ࡓ࡜࠼   #6',






















































































































































































































































ޕࠆߔᢿ್ߡ⷗ࠍᴫ⁁ޔߪ߆߁ߤ߆ࠆߔㆶᏫߦ࿾ၮ๺ᤘ      
ޕ߁߆ะ߳࿾ၮ๺ᤘޔߜߩߚߒࠍ⟎ಣᕆᔕߪߢ႐⃻㧦ว႐ߩ∝㊀
ޕ߁߆ะߦ಴ᢇޔ߃ᢛࠍ೙૕≮කߪߢ࿾ၮ๺ᤘ      
ޔࠅࠊടߦ㓌಴ᢇ߽ຬ㓌≮කޔว႐ࠆࠇߐᢿ್ߣࠆ޿߇⠪∛்      





































ಽ೎㗄⋡ ಣℂᣇᴺ ૞ᬺ⠪ ૞ᬺ႐ᚲ ஻⠨











↢ ࠧ ࡒ ↢ࠧࡒಣℂⵝ⟎ߢ὇ൻ
























































ࠆ㒢ߦߩ߽޿ߐዊ ຠ⵾ࡓࠧὼᄤߤߥࡓࠧベ 㘃 ࡓ ࠧ
 ࡞ࠝ࠲㨮࡞࡯࠙⚐㨮㤗㨮✎ ⛽ ❫
 Ზๆߩࠦࡃ࠲ Ზ ๆ
 ߺߩ‛޿ߥߡߒ⌕ઃߩ‛ᨴᗵ ‛ Ά น ♽ ≮ ක




 ߤߥ὇ޔ࡝࠴ߩ㒰᝹㨮Ὺ㨮㜬Ძ ઁ ߩ ߘ
‛ Ά ਇ
㧕‛ㆡਇළ὾㧔




 ߤߥ࡞࡯࠾ࡆൻႮ 㘃 ࡞ ࡯ ࠾ ࡆ
 ᦯⴩㨮ࠤ࠶ࡗ ⛽ ❫ ᚑ ว
ߤߥ 52ޔ'2ޔ22 ‛␜⴫࡜ࡊ ࡜   ࡊ
ޔ߽ߢ␜⴫㕖ޠ࡜ࡊޟ
޿⦟߫ࠇ߈ߢᢿ್
ߤߥ࡞࠻ࡏ࠻࠶ࡍ ‛␜⴫ 6'2 6 ' 2
ޔ߽ߢ␜⴫㕖ޠ6'2ޟ
޿ࠃ߫ࠇ߈ߢᢿ್




ߤߥ࡞ࡉ࡯ࠤ %2ޔེᯏ #1ޔຠ⵾㔚ኅ ‛ ว ⶄ ‛ ว ⶄ
฽ࠍ⚛ⷐߩ਄એ⒳ 
ߩ߽߻
 ➧᢯৻ޔ➧ဳᄢޔ࡞࡯࠴ࠬ㨮ࡒ࡞ࠕ ➧ ߈ ⓨ ➧ ߈ ⓨ
߻฽߽࡞ࠗࡎࡒ࡞ࠕ ߤߥ㌃ޔࠬ࡟ࡦ࠹ࠬޔࡒ࡞ࠕޔ㋕ ዻ ㊄ ㋕ 㕖 ࡮ ㋕ ዻ   ㊄
 ߤߥⴼᚻ㕟㨮㕦㐳ࡓࠧ 㕟 ⊹ ࡮ ࡓ ࠧ 㕟 ⊹㨯ࡓ ࠧ
޿ߥߒߪ೎⦡ ߤߥࠬ࡜ࠟ᧼ޔࡦࡆ߈ⓨ ࠬ  ࡜  ࠟ ࠬ ࡜ ࠟ
 ߤߥࠪࠗࠟޔߺ๘ḡޔ⏀⨥ ེ    㒻 ེ   㒻
 ᳰ㔚ੇ ᳰ 㔚 ੇ ᳰ 㔚 ੇ
 ߤߥ࡯࡝࠹࠶ࡃ↪ਔゞ ࡯࡝࠹࠶ࡃ ࡯࡝࠹࠶ࡃ
ߣߎ޿ߥࠄഀ ߤߥ▤࠻ࠢࡄࡦࠦޔ▤ベޔ▤⋥ Ἦ శ Ⱟ ࡮ ⃿ 㔚 Ἦ శ Ⱟ 㨯 ⃿ 㔚
ߊ㒰ߪ࡞ࡉ࡯ࠤ %2 ߤߥ࡞ࡉ࡯ࠤࡗࠗ࠲ࡊࡖࠠ ✢    㔚 ✢   㔚

































































































































































































































































































































































ᩕ⮮Ꮏ      㐳㓌౻⿧ 㧦ើᜰ✚
㧕̪㧔ᐢ᣿ᧄ┙      છਥᄖ㊁ 㧦ຬㇱᧄ




⸳༡ਥછ        ᪀ේᣂੑ㧔̪㧕
቟ోਥછ        ਄ේ⺈㧔̪㧕
ㅢା㓌ຬ        ᄢ⼱␭੺
ක≮㓌ຬ        ศ↰ੑᢎ ጟ↰⼾
⸥㍳㧦ᐼോ    ੑㇱᕡ⟤












 ࡝࡯࠳࡯ ࠨࡉ࡝࡯࠳࡯ ࡔࡦࡃ࡯
# ⃰ ┙ᧄ᣿ᐢ㧔(#࡮㊁ᄖਥછ㧕 ૒ޘᧁ೑㧔᳇⽎࡮᷹ⷰਥછ㧕 ౝ↰ᣂੑ㧔ᯏ᪾㧕 ർፉ㓉ੑ㧔⺞ℂ㧕
$ ⃰ ᪀ේᣂ 㧔ੑᯏ᪾࡮⸳༡ਥછ㧕 ዊਭ଻㓁੺㧔ⅣႺ଻ో㧕 ᄢᏒ⡡㧔ቮⓨ࿤㧕 ㊄ၔ⦟ዏ㧔ᄙ⋡⊛ࠕ
ࡦ࠹࠽㧕



































ߩᢙᵄ๟೽ߪߦว႐޿ߥ߈ߢ߇ା੤㑆ಽ  ߢᢙᵄ๟ਥޕ߁ⴕߡߦ \*Mᢙᵄ๟ਥޔߪା੤ᤨቯ





















































บ  ゞ਄㔐ဳ /5 
บ  ゞ਄㔐ဳ਄ᶋ 
บ  ࡞ࡆ࡯ࡕ࡯ࡁࠬ 
บ  ᯁࡦ࠻  


















 㧕ࠆขߺ⺒ߢ 52) ࠍᐲ⚻ᐲ✲㧔⟎૏ߩ႐⃻᡿੐ ⠪᡿੐ߣຬੱߩ႐⃻ ᤨᣣ᡿੐
 ㊂ᱷߩᢱ㘩 ᴫ⁁ߩਔゞ ᕈⷐᔅߩഥᢇ ᘒኈߩੱᚒᕋ ᴫ⁁ߩ᡿੐













㧠㧚੐᡿ߩ⁁ᴫ 㧡㧚ᕋᚒੱߩኈᘒ 㧢㧚ᢇഥߩᔅⷐᕈ 㧣㧚ゞਔߩ⁁ᴫ 㧤㧚㘩ᢱߩᱷ㊂ 㧥㧚Άᢱߩᱷ






























ᧄ㩷 㩷 㩷 㩷 ㇱ㩷
ᧄ㩷ㇱ㩷㐳䋨✚ᜰើ䋩䋺㩷Ꮏ⮮⿧౻㓌㐳㩷
ᧄ㩷ㇱ㩷ຬ㩷 䋺┙ᧄ㩷૒䇱ᧁ㩷᪀ේ㩷਄ේ㩷ศ↰㩷ጟ↰㩷
⸥㩷 㩷 㩷㍳㩷 䋺ੑㇱ㩷
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ಓਇ⛔♽ 2 ╙ߦ᦬ ޕߚߒ឵੤ࠍᑯో቟᳇ⓨࠅ޽߇ᶧṳࠄ߆ᑯో቟᳇ⓨ࠳࠶ࡋഀಽ᳓᷷↪ᚱᥦᐥߦ᦬
ޕߚߒ឵੤ࠍ࡞̆ࠪ࡞ࠞ࠾ࠞࡔࠅ޽߇ᶧṳࠄ߆ࡊࡦࡐⅣᓴᶧ
᫟ℂಣ᳓ᳪ 㧕F
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߈ߢ↪ㆇߢ឵੤ߩ࿁  ߦ᦬ࡩ ޔߪ㧕ࡦࡠࠢࡒ 㧔࡯࠲࡞ࠖࡈ᳓᷷߮ࠃ߅㧕ࡦࡠࠢࡒ 㧔࡯࠲࡞ࠖࡈ᳓ਛ
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Ᏹ㕖 ࡮࡞ࡌᏱ㕖ߩ߳ደዊᯏᓙ࠻࡯ࡐ࡝ࡋ % ߚߒੌቢ߇੐Ꮏ㔚ᒙޔደዊ᷹ⷰ࿤㔌㔚ߚࠇߐ⸳ᑪߢ㓌ᰴ 
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ޕߚߒ⟎⸳บ  ߦࠬ࡯ࡍࠬ
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ᶖޔߪߢᬌὐᦼቯޕߚߒᣉታࠍᬌὐᦼቯޔ޿ⴕߦ᦬  ࠍ߃ᦧࠇ౉ߩེἫᶖߚߞ޽ߢቯ੍ᣂᦝߡߦ㓌ᰴ 
⇟ㅧ⵾ߡߖ૬ޔߒ⹺⏕ࠍ㧕⹺⏕ࠍ㖸ࠆߔേᵹ߇೷⮎ࠅᝄࠍེἫᶖ㧔ᕈേᵹߩ೷⮎Ἣᶖ߮෸ᬌὐⷞ⋡ߩེἫ




↹඙Ἣ㒐ߩㇱⷐਥ࿾ၮߪบ  ౝߩߘޕࠆ޿ߡࠇߐ⟎⸳บ  ⸘ߢ⟎ⵝ࿶ടᑼ࿶ࠬࠟޔߪ࠾ࡒࡊ࠶࠲࡯ࠜ࠙
ߩࡌࡦࡏ⚛⓸߿⹺⏕ߩ㊂ߩ᳓ޔᤨᬌὐེἫᶖޕࠆ޿ߡߒႯలࠍ᳓ߡߒߣ೷Ἣᶖࠅ߅ߡࠇߐ⟎⸳ߦ %࡮$࡮#
࡮ ╙ޕߚߒᣉታ߽឵੤ߩ೷Ἣᶖ㓙ߩߘޕߚߞⴕࠍᬌὐേ⿠޿ⴕࠍ᳓᡼ޔᤨ✵⸠ἴ㒐ߩ᦬ ޕߚߒ⹺⏕ࠍജ࿶
↪ㆇߩߢᚲ႐޿ૐߦᏱ㕖߇᷷ቶὑߩญࠅ౉㑐₵߇ᚲ႐⟎⸳ޕࠆ޿ߡࠇߐ⟎⸳ߟߕบ  ߦ⥢ኋຬ㓌ᦼᄐ  ╙
ࠅ߹ᆎ߇ߍਅߜ┙ߩ⥢ኋຬ㓌ᦼᄐޔࠅࠊ⚳߇↪૶⥢ኋຬ㓌ᦼᄐߩߢ㑆ᦼᄐߢߩࠆ޽߇ࠇᕟߩ⚿ಓޕࠆߥߦ
૶ߦ㕙೨ེἫᶖ㓙ߩߘޕߚߞⴕࠍߍਅߜ┙ߩེἫᶖޔ޿ⴕࠍᬺ૞ࠅข߈ᛮߩ೷Ἣᶖ㗃ࠆߊߡߒਅૐ߇᷷ቶ




૶ࠍ㕙ᢳߩ〝ㅢߩ㑆᫟㔚⊒ࠄ߆ # ↹඙Ἣ㒐ޔߪᓟߚߒ↪૶ߢ✵⸠ޕߚ޿ߡ޿޽߇ⓣߦࠬ࡯ࡎߩᧄ  ߢ╬✵
ߢ૕ਥ⃰ࠬ࡯ࡎޔ޿ⴕࠍ῎ੇߩญ▤ߤ߶ᣣ  ߖ߆ᶋߢߤߥ┙⣉ࠍరญᓟߩߘޔߒ῎ੇߤ߶㑆ㅳ  ⚂ߡߒ↪
ޕߚߞⴕࠍ஻ᢛᐲౣߒᚯߦ↹඙Ἣ㒐ฦ
ᴫ⁁ℂ▤࡮↪ㆇߩེἫᶖࠬ࡞ࡄࡦࠗ 㧕









ޕߚߞⴕࠍᬺ૞឵੤ߩࠢࠬࡑࠖ࠺࡯ࠟߩ୘  ߪߢ㓌ᰴ 
%࡮#ޕߚߞߥߦߣߎࠆߔ⟎⸳ࠍࠢࠬࡑߺߩߦ⸳ᣉ༡⸳᷹ⷰⷐਥߩㄝㄭߩߘߣㇱⷐਥ࿾ၮޔࠄ߆㓌ᰴ 
࡮ ╙ޔቶ⸘㔡࿾ޔቶ⸘ജ㊀ޔࡓ࡯࠼࡟࠽࠹ࡦࠕ⊛⋡ᄙޔ᫟㔚⊒Ᏹ㕖ޔ᫟ 64ޔᐶ⮎ផޔደዊᯏᓙ࠻࡯ࡐ࡝ࡋ











ὐᐲ  ߦ᦬ޕࠆ޽࠻࠶࠮  ߦ᫜ἴ㒐ߩ $ ↹඙Ἣ㒐߇ޠ㧕ᑼ࿶㓁േ⥄㧔ဳ / ࡓ࠯ࡈࠗ࡜ޟޔߪེๆ๭᳇ⓨ
ⓨߚߞ޽ߢಽࠅᏫߜᜬߩ㓌ᰴ ޕߚߒᣉታࠍ⹺⏕࿶ᱷߩࡌࡦࡏ᳇ⓨ߿⹺⏕⢻ᯏࠅೣߦᦠ᣿⺑ᛒข޿ⴕࠍᬌ
๭᳇ⓨޔߚ߹ ޕߚߒᣉታࠍ✵⸠޿ᛒࠅขߩེๆ๭ᤨᆎ㐿౻⿧ޔ޿ࠄ߽ߡߒᱷᧄ  ࠍࡌࡦࡏߩ↪ེๆ๭᳇










ᶖߦ᭽หߣ᦯Ἣ㒐ࠍบ  ߦ㐳⃰Ἣᶖޔบ  ߦ⠪ើᜰ႐⃻ޔߣߩ߽ߚߒ⟎⸳ߦ↹඙Ἣ㒐ฦߪࠢࠗࡑ࠼ࡦࡂ
ޕߚߒ⟎⸳ߦ႐߈⟎㘃⴩Ἣ

ੑᣂ↰ౝ                     ޤA/+5ޣ⥸ోౕᎿ࡮᪾ᯏ૞Ꮏ 
᫟૞Ꮏᬺ૞ 㧕
ቶᬺ૞ᄢ㓏  㧕C















































ࠛᰴ 㧔บ  ߦⵣᐶゞߪߢ㓌ᰴ ޕࠆ޽ߢ⇇㒢ߪࠬ࡯ࡍࠬ⚊ᩰߦߢߔޔ߇ࠆࠇࠊᕁߣߚߞߥߦ߁ࠃࠆߍ㒐





























ޔ౉ᷙ߇‛⇣ߦౝࠢࡦ࠲ᢱΆᨐ⚿ߩ஻ᢛߊ㉃߇ᾍ⊕ࠄ߆㗃ߩ㓌ᰴ  ߪࠢ࠶࠾࡙࡮࠼࡯ࡢࠜࡈᰴ 
ޕࠆ޿ߡ޿ઃ߇ຠ↪ઍ࿷⃻ޔߒ៊⎕߇࠳ࡦ࡝ࠪ࡯ࠟ࡝࠻࠙ࠕ஥Ꮐߢ㓌ᰴ ޕࠆ޽ߢߺᷣᣥᓳޔࠅࠃߦ㓌ᰴ















ޕߚߒ↪૶ߢ࠻࡯ࡐ࡝ࡋ % ߪߡ޿ߟߦਔゞ౉៝ᰴ ޕ↪૶ߦߒ಴⩄ޔߌฃ⩄ߩᤨㅍャ࠻࡯ࡐ࡝ࡋ #
ޕ޿ߥ߆േ߇࡯࠲࡯ࡔ 4*࡮Ἦ๔⼊ޔὑࠆ޿ߡߒ㓚᡿߇⋚ၮߩࡀࡄࡦࠗޔߪゞ㧕㧔


































ࠛ࡞ࡈ V ࠳ࡦࡊ  MO MO MO 
ࠛ࡞ࡈ V ࠳ࡦࡊ  MO MO MO 
ࠛ࡞ࡈ V ࠳ࡦࡊ  MO MO MO 
ࠛ࡞ࡈࡠࡦࠣ  MO MO MO 
ࠛ࡞ࡈ   MO MO MO 
ࠛ࡞ࡈ   MO MO MO 
ࠛ࡞ࡈ   MO MO MO 
ࠛ࡞ࡈ   MO MO MO 
ࠛ࡞ࡈ  ⊕  MO MO MO 
ࠛ࡞ࡈ  㕍  MO MO MO 
ࠛ࡞ࡈ   MO MO MO 
࠻࡜࠶ࠢࠢ࡟࡯ࡦ  MO MO MO <(
࠻࡜࠶ࠢࠢ࡟࡯ࡦ  MO MO MO <(
࠻࡜࠶ࠢࠢ࡟࡯ࡦ  MO MO MO <4
࠻࡜࠶ࠢࠢ࡟࡯ࡦ  MO MO MO 
ࠦࡦ࠹࠽࠻࡜࠶ࠢ  MO MO MO 
ࠦࡦ࠹࠽࠻࡜࠶ࠢ  MO MO MO 
9+0)  J J J 
9+0)  J J J 
















(&  J J J














V ࠳ࡦࡊ  Ԙ ቯᦼᢛ஻
ԙ ࠬ࠲࡯࠲࡯ࠤ࡯ࡉ࡞੤឵
Ԛ ࡝ࠕࡃࡦࡄ࡯⣕⪭࡮ṁធߦߡୃᱜ
V ࠳ࡦࡊ  Ԙ ቯᦼᢛ஻
V ࠳ࡦࡊ  Ԙ ቯᦼᢛ஻
ԙ &2& ಽ⸃࡮ࠛࠕ࡯ࡉࡠ࡯
Ԛ &2& ౣ↢ਇ⦟⺞ᩏ
ࠛ࡞ࡈࡠࡦࠣ  Ԙ ቯᦼᢛ஻
ࠛ࡞ࡈ   Ԙ ቯᦼᢛ஻
ԙ ഥᚻᏨࡄࡢ࡯࠙ࠗࡦ࠼࠙ 59 ਇ⦟
Ԛ ㆇォᏨ࠼ࠕ᧼㊄ୃℂ
ԛ ࡃ࠶࠹࡝࡯੤឵




ࠛ࡞ࡈ   Ԙ ቯᦼᢛ஻
ԙ ࠲ࠗࡠ࠶࠼ࠕ࡯ࡓࠬ࠻࠶ࡄ࡯ࡏ࡞࠻ขࠅઃߌ
ࠛ࡞ࡈ   Ԙ ቯᦼᢛ஻
ԙ ࡈࡠࡦ࠻ࡉ࡟࡯ࠠࡄ࠶࠼੤឵
Ԛ ࠬ࠻࡜࠶࠻ࡃ࡯ࡉ࠶ࠪࡘ੤឵





ࠛ࡞ࡈ  㕍  Ԙ ቯᦼᢛ஻








࠻࡜࠶ࠢࠢ࡟࡯ࡦ㨆㧲  Ԙ ቯᦼᢛ஻
㧠㨠࡙࠾࠶ࠢ  Ԙ ቯᦼᢛ஻
㽳 ഥᚻᏨ䊄䉝䊶䉰䉟䊄䊌䊈䊦⎕៊䊶䉝䉪䊥䊦᧼䈪⵬ୃ㩷
Ԛ ࠛࡦࠫࡦਇ⺞ޔΆᢱ࠲ࡦࠢᷡ᝹
㧠㨠࡙࠾࠶ࠢ  Ԙ ቯᦼᢛ஻
ԙ ฝ஥Ꮞ߈ㄟߺ㒐ᱛࠟ࡯࠼ᄌᒻ࡮ṁធߦߡୃᱜ
㧠㨠࡙࠾࠶ࠢ  Ԙ ቯᦼᢛ஻






㨃㧵㧺㧳  Ԙ ቯᦼᢛ஻
ԙ ࡄ࡯ࠠࡦࠣࡉ࡟࡯ࠠ⺞ᢛ
Ԛ ࡈࡠࡦ࠻ࠟ࡜ࠬ⎕៊࡮ࠕࠢ࡝࡞᧼ߢୃᱜ
㨃㧵㧺㧳  Ԙ ቯᦼᢛ஻
ԙ ࡝ࠕࠟ࡜ࠬ੤឵
Ԛ ⵬Ꮞ߈ࡢࠗࡗ࡯੤឵
ࡎࠗ࡯࡞ࡠ࡯࠳࡯  Ԙ ቯᦼᢛ஻
ԙ Άᢱ࡟ࡌ࡞࠮ࡦࠨ࡯ਇ⦟࡮ઍ↪ຠߦ੤឵
Ԛ ࡈࡠࡦ࠻ࠟ࡜ࠬᜬߜㄟߺຠ⇣ຠߩὑᧂୃℂ
ࡈࠜ࡯ࠢ࡝ࡈ࠻  Ԙ ቯᦼᢛ஻
ࡈࠜ࡯ࠢ࡝ࡈ࠻  Ԙ ቯᦼᢛ஻
ԙ ࡔ࡯࠲࡯ࡄࡀ࡞ਇ⦟࡮ේ࿃⺞ᩏ
ࡈࠜ࡯ࠢ࡝ࡈ࠻  Ԙ ᧂᢛ஻
ԙ ⌕ᐳ࠮ࡦࠨ࡯ਇ⦟ޔ⺞ᩏ࡮઒⵬ୃ
ᄢဳࡈࠜ࡯ࠢ࡝ࡈ࠻  Ԙ ቯᦼᢛ஻
ԙ ࡒ࠶࡚ࠪࡦࠦࡦ࠻ࡠ࡯࡞࡝ࡦࠢ࿕⌕ޔୃℂ
Ԛ ࡝ࠕࠟ࡜ࠬ⎕៊㧔ᧂኻᔕ㧕
ᄢဳࡈࠜ࡯ࠢ࡝ࡈ࠻  Ԙ ቯᦼᢛ஻
ԙ ࡎ࡯ࡦ⎕៊࡮ઍ↪ຠขࠅઃߌ
 ベࡃࠡ࡯ ภゞ  Ԙ ቯᦼᢛ஻
 ベࡃࠡ࡯ ภゞ  Ԙ ቯᦼᢛ஻
ԙ ࠴࡚࡯ࠢ࡟ࡃ࡯੤឵






































































5     ᡷ /5
5     ᡷ /5
      㧕J㧔ᡷ /5
5     /5
5     /5
5     /5
5     /5
ࠅᏫߜᜬᰴ      /5
ⴕᣏࡓ࡯࠼     /5




5/     ࠼࡯ࡓᣏⴕ
5/     ࠼࡯ࡓᣏⴕ
5/     ࠼࡯ࡓᣏⴕ
5/      
5/      
5/      
5/      
5/      
5/      
5/#6      
5/#6      
5/      
5/      
5/      
5/      
5/      
5/      
5/      
5/      
5/     〒㔌⸘ਇ⦟
5/      
5/      
5/     〒㔌⸘ਇ⦟
5/      ᰴᜬߜᏫࠅ









5/ ᡷ  Ԙࠢ࡟࡯ࡦࠪ࡝ࡦ࠳㈩▤⛮ᚻᴤṳࠇჇߒ✦߼
5/ ᡷ  Ԙ& Ꮸࡈࡠࡦ࠻ࠟ࡜ࠬ੉ⵚ࠹࡯ࡊ⾍ࠅ઒ಣ⟎















5/  Ԙ࠺ࡈࠔ࡟ࡦࠪࡖ࡞ #55;੤឵ԙ㚢ゞࡉ࡟࡯ࠠࠬࠗ࠶࠴ขઃԚࠬࡊࡠࠤ࠶࠻
Ꮐฝ౉ᦧԛࠟࠗ࠼ࡠ࡯࡜  ୘੤឵Ԝ࠴ࡖ࡯ࠫ 2. ὐἮਇ⦟㈩✢ୃℂԝࡢࠗ




5/  ԘᏀฝࠬ࡟࡯ࡉࠪ࡝ࡦ࠳੤឵ԙឃ᳇▤ $ ᛬៊ୃℂԚᏀࠕࠗ࠼࡜ࠪࡖࡈ࠻ข
ઃㇱࠬࡇࡦ࠼࡞੉ⵚṁធ⵬ୃ



































































ޕࠆ޽บ  ߪߦ࿾ၮ๺ᤘߡߞࠃޕߛࠎㄟߜᜬࠍゞᣂบ  ߡߦᰴ 
૶߆ߒߦ޿ࠄߊ៝ㆇߩ‛⩄ޔࠅ޽߇㔍ߪߦ↪૶߼ߚ޿ㆃߦᏱ㕖߇૞േ࠻࠶ࠤࡃޔߪゞߺㄟߜᜬᰴ 






























































































ޕߚߒ↪ㆇࠍบ .:68࡮บ 466'࡮บ  ࠍ '5% ߪߢ㓌ᰴ 
















ޕߚߒ↪૶ߦേ⒖ߩ਄᳖ᶏߩ㒠એ᦬  ߿૞Ꮏ࠻࡯࡞ߩ᦬ ࡮᦬ ࡮᦬ 
ޕߚࠇߐ↪૶ߢ╬᷹ⷰ⒳ฦޔὑߩਔゞࠅਸ਼ੱ  
㧕㧔.:68 Ԝ
















/58  J J J 
/58  J J J 
/58   J J  ᰴᜬߜㄟߺ
&3  J J J 
&2.  J J J 5
&2.  J J J 5
&2  J J J ࡔ࡯࠲࡯᡿㓚
&2 ᡷ  J J J ૶↪ਇ⢻
/568&  J J J 
%4  J J J 
/(  J J J 
$  J J J 
$  J J J 
$  J J J 5
8K1  J J J 
2%'  J J J ᜬߜᏫࠅ੍ቯ
2%'  J J J 
<#:+5   J J  ᰴᜬߜㄟߺ
699  J J J 
;54#  J J J 㒰㔐ᯏ
;54#  J J J  ޖ
'%18  J J J ࡄࡦࠫ࡯࠼࡝࡞
%5'㧔㧕  MO MO MO 
%5'㧔㧕  MO MO MO 
%5'㧔㧕  MO MO MO 
'664㧔㧕  MO MO MO ࡔ࡯࠲࡯᡿㓚




ࡒ࠾ࡉ࡞ /58  ᧂᢛ஻
ࡒ࠾ࡉ࡞ /58  Ԙ ቯᦼᢛ஻ 
ԙ ࠬࡠ࠶࠻࡞ࠤ࡯ࡉ࡞⎕ᢿޔઍ↪ຠടᎿขࠅઃߌ
Ԛ ૞ᬺᯏࠤ࡯ࡉ࡞⎕ᢿޔࠤ࡯ࡉ࡞੤឵























ࠢࡠ࡯࡜ࠢ࡟࡯ࡦ  Ԙ ቯᦼᢛ஻
ԙ ࠛࡦࠫࡦࠝࠗ࡞㊂Ⴧടේ࿃⺞ᩏ
ࠢࡠ࡯࡜࠳ࡦࡊ  Ԙ ቯᦼᢛ஻
ԙ Άᢱࡄࠗࡊ੉ⵚ࡮ઍ↪ຠടᎿขࠅઃߌ








ࡒ࠾ࡃ࠶ࠢࡎ࡯  ᧂᢛ஻ 
ࡒ࠾ࡃ࠶ࠢࡎ࡯㧔㨂㨕㨛㧕  ᧂᢛ஻








<#:+5  Ԙ ቯᦼᢛ஻
ԙ ࡜ࠫࠛ࠲࡯ࠦࠕⓣ޽߈ޔࡄ࠹ߢ઒⵬ୃ
Ԛ ㆇォᏨᏀᓟࠈ⓹ࠟ࡜ࠬ⎕៊࡮ࠕࠢ࡝࡞᧼ߦߡ⵬ୃ
699  Ԙ ᧂᢛ஻
㒰㔐ᯏ㧔;54㧕  Ԙ ᧂᢛ஻
ԙ ࡃ࠶࠹࡝࡯੤឵
㒰㔐ᯏ㧔;54㧕  ᧂᢛ஻













 ゞਔᯁ࡮ࠞࡉ࡯ࠬޣ5+/Aޤ  ౝ↰ᣂੑ
ᤘ๺ၮ࿾ߦ޽ࠆᯁߩᄢඨߪ V Ⓧᧁ⵾ᯁ㧔એਅ V ᯁߣߔࠆ㧕ߢභ߼ࠄࠇߡ޿ࠆޕV ᯁߪޔᴪጯ߿ౝ㒽⺞ᩏ
ᣏⴕߩ‛⾗ャㅍޔΆᢱ⛎ᴤ↪ߩΆᢱᯁޔᄐᦼߩ᳖਄ャㅍ↪ߣߒߡᄙߊ૶↪ߒߚޕ⠧᧎ൻ߿⎕៊╬ߦࠃߞߡ૶
↪ߦ⠴߃ࠄࠇߥ޿ᯁߪ⽻ᴤࡎ࡯ࠬߩ଻▤႐ᚲߣߒߡ૶↪ߒߚޕ੹ᰴ㓌ߢߪޔߺߕ߶ᣏⴕޔ ᰴ㓌ᄐᦼ࠼࡯ࡓ
߰ߓᣏⴕ߇⸘↹ߐࠇߡ޿ߚߚ߼ޔ ᦬߆ࠄ 5 ߦ࠺ࡐߒߡ޽ࠆᯁࠍᤘ๺ၮ࿾ߦ࿁ㅍߒޔᑪ▽ㇱ㐷ࠍਛᔃߦᯁ





߇ޔ੹ᰴ㓌ߢߪ૶߁ߎߣߪߥ߆ߞߚޕ ᰴ㓌߇࠼࡯ࡓၮ࿾߆ࠄ 5 ߦਅࠈߒߡ߈ߚ  ࠻ࡦⓍߺᯁߩ਄ㇱߦ
ߪౝㇱߦੑᲑࡌ࠶࠼ࠍⵝ஻ߒߚዊደ߇タߞߡ޿ࠆߩߢޔ5 ߩኋᴱᣉ⸳ߣߒߡ೑↪ߒߡ޿ߚޕ





⒳  㘃 ᯁบ⇟ภ ႐ᚲ ᒻᘒ ஻         ⠨
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ 㧔!㧕 ᤘ๺ ᨒήߒ ⽻ᴤࡎ࡯ࠬⓍタ
ዬ૑ࠞࡉ࡯ࠬᯁ !! ᤘ๺ ዬࠞࡉ ࠞ࠮࠶࠻ࡏࡦࡌޔࡑ࠶࠴଻▤
 ࠻ࡦⓍᧁ⵾ᯁ 㧔!㧕 ᤘ๺ ᨒήߒ ⽻ᴤࡎ࡯ࠬⓍタ
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ▫ᯁ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ 㧔!㧕 ᤘ๺ ᨒήߒ ⽻ᴤࡎ࡯ࠬⓍタ
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ⓨᯁ




⒳  㘃 ᯁบ⇟ภ ႐ᚲ ᒻᘒ ஻         ⠨
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ᐔᐥߦᡷㅧャㅍ↪
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ▫ᯁ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ▫ᯁ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ධシ  ⓨ࠼࡜ࡓ  ㆏᧼
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒήߒ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ᧂ⏕⹺
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈
⾉ᴤࡎ࡯ࠬ  ᧄ ࠼࡜ࡓ  ᧄ 㧏ࠥ
࠲
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ࡟ࠬࠠࡘ࡯ᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  ᤘ๺ ᨒઃ߈ ᨒഀࠇ
ᏻࠞࡉ࡯ࠬᯁ ᷹ⷰ ᤘ๺ ᏻࠞࡉ 
․ᱶ  ࠻ࡦᯁ ជ೥ ᤘ๺  ᶏᐩជ೥ᯏ៞タ↪
ᏻࠞࡉ࡯ࠬᯁ ⊒㔚 ᤘ๺ ᏻࠞࡉ M8# ⊒㔚ᯏౝ⬿
 ࠻ࡦⓍᧁ⵾ᯁ ਇ᣿ ᤘ๺ ᨒήߒ ⽻ᴤࡎ࡯ࠬⓍタ
 ࠻ࡦⓍᧁ⵾ᯁ ਇ᣿ ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ ਇ᣿ ᤘ๺ ᨒઃ߈ 
ᄢဳᯁ ਇ᣿ ᤘ๺ ᨒήߒ MͰ㊄ዻ࠲ࡦࠢࠬࠠ࡯ᯁᡷㅧຠ
ਛဳᯁ ਇ᣿ ᤘ๺ ᨒήߒ MͰ㊄ዻ࠲ࡦࠢࠬࠠ࡯ᯁᡷㅧຠ
ࠦࡦ࠹࠽ᯁ  ᤘ๺  ࠬࠠ࡯ㇱಽߩߺޔ บ  ⚵
ࠦࡦ࠹࠽ᯁ  ᤘ๺       ޖ
ࠦࡦ࠹࠽ᯁ  ᤘ๺  HV ࠦࡦ࠹࠽ኾ↪ޔ᳖㒽ਔ↪
ࠦࡦ࠹࠽ᯁ  ᤘ๺  HV ࠦࡦ࠹࠽ኾ↪
ࠦࡦ࠹࠽ᯁ  ᤘ๺  HV ࠦࡦ࠹࠽ኾ↪
ࠦࡦ࠹࠽ᯁ  ᤘ๺  HV ࠦࡦ࠹࠽ኾ↪
ࠦࡦ࠹࠽ᯁ  ᤘ๺  HV ࠦࡦ࠹࠽ኾ↪
 ࠻ࡦⓍᧁ⵾ᯁ ਇ᣿ ᤘ๺ ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 
ᏻࠞࡉᡷㅧᯁ  5 ᐔᯁ ࡒ࠾ࡃ࠶ࠢࡎ࡯㧔㧕៞タޔᨒήߒ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ㌁ࡑ࠶࠻
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 5 ࠹ࡦ࠻↪ᐥ᧼ޔ㆏᧼
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 
ᏻࠞࡉᡷㅧᯁ  5 ᐔᯁ 5 ዊደㅧ᳓ᮏ৻ᑼ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 5 ࠹ࡦ࠻↪ࡌ࠶࠼
 ࠻ࡦⓍᧁ⵾ᯁ  5 ▫ᯁ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ࡉ࡞࡯ࠪ࡯࠻
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 5 ዊደ↪㓏Ბ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ਥ✢ࡢࠗࡗ࡯ޔᝄࠇᱛ߼ࡢࠗࡗ࡯
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ධシ  ⓨ࠼࡜ࡓ㧠
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨ࠼࡜ࡓ 




⒳  㘃 ᯁบ⇟ภ ႐ᚲ ᒻᘒ ஻         ⠨
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ㌁ࡑ࠶࠻
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨ࠼࡜ࡓ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨ࠼࡜ࡓ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨ࠼࡜ࡓ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ධシ㧔㧕
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨ࠼࡜ࡓ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ධシ㧔㧕 ૶↪ਛ㧝
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ 5 ࠹ࡦ࠻㧔࠙ࠚࠩ࡯ࡂ࡯ࡧࠚࡦ㧕
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
 ࠻ࡦⓍᧁ⵾ᯁ   5 ᨒઃ߈ 
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ධシ㧔㧕 ᧄ
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ⓨᯁ
ᏻࠞࡉᡷㅧᯁ ਇ᣿ 5 ᐔᯁ 㘑ํ࡮ࠛࠦࡃ࠶ࠢ
ᏻࠞࡉ࡯ࠬᯁ 㩇㩋㨺㩛 5 ᏻࠞࡉ 
ᏻࠞࡉ࡯ࠬᯁ ᯏ 5 ᏻࠞࡉ ᯏ᪾ᯁ
ᏻࠞࡉ࡯ࠬᯁ ਇ᣿ 5 ᏻࠞࡉ ዊဳޔ࠻ࠗ࡟ᯁ
㊄ዻࠞࡉ࡯ࠬᯁ  ਇ᣿ 5 ㊄ࠞࡉ ᯏ᪾㨯ᑪ▽‛⾗






 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ,#6#㧔㧕
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ,'6#㧔㧕
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒઃ߈ ,#6#㧔㧕
 ࠻ࡦⓍᧁ⵾ᯁ  5 ᨒήߒ ࡝ࠠ࠶࠼ࠦࡦ࠹࠽ 




ᄐᦼߩᥦᚱ↪Άᢱᶖ⾌㊂ߪޔ╙  ᄐᦼ㓌ຬኋ⥢߇⚂ Ͱᣣߢޔ╙  ᄐᦼ㓌ຬኋ⥢ߪ⚂ Ͱᣣߢ޽ߞߚޕ




਄᳓ߩㅧ᳓㊂ߪ⚂ Ͱᣣ㧔 ᦬  ᣣ㨪 ᦬  ᣣ㧕ߢ޽ߞߚޕㅧ᳓ⵝ⟎ߩㅘㆊ᳓㊂ߪ ͰOKP એਅ






















ޕߚ߈ߢ↪ㆇߢ឵੤ߩ࿁  ਛ↪ㆇ⥢ኋຬ㓌ᦼᄐޔߪ㧕࡯࠲࡞ࠖࡈࡦࡠࠢࡒ 㧔࡯࠲࡞ࠖࡈ᳓ਛ
ࠪ࠶ࡔࡦࡠࠗ࠽ߩ࡯ࡖ࠴࠶ࡖࠠ࡯ࠕࡋޕߚߒ↪ㆇߊߥ឵੤ߪ࡯࠲࡞ࠖࡈᑼࠫ࠶࡝࠻࡯ࠞߩ⟎ⵝㆊࠈํ㘑

















ࡦ࠲ࡦ࡝ࡐ࡯࠲ͰMޔၮ  ࠢࡦ࠲ዻ㊄ͰMޔၮ  ࠢࡦ࠲ዻ㊄ͰM ࠅࠃ㓌ᰴ ޔߪᚲᴤ⾂ጤߒࠄ᥍⷗
㊄ͰMޔ↪ᴤシ 9 ࠍԠԟԞԜԛԚԙࠢࡦ࠲ዻ㊄ͰMޔࠅ߅ߡߞߥߣᚑ᭴ߩၮ  ࠢࡦ࠲ 24(ͰMޔၮ  ࠢ
Mޔၮ  ࠢࡦ࠲ዻ㊄ͰMޔၮ  ࠢࡦ࠲ዻ㊄ͰMޔߪᚲᴤ⾂࿾ၮޕߚߒ↪૶ߡߒߣ↪ 2, ࠍԡԝԘࠢࡦ࠲ዻ
෸ԙࠢࡦ࠲ዻ㊄ͰMޔ↪ᴤシ 9 ࠍԚԘࠢࡦ࠲ዻ㊄ͰM ߮෸ԙԘࠢࡦ࠲ዻ㊄ͰMޔߢᚑ᭴ߩၮ  ࠢࡦ࠲ 24(Ͱ















































































































































ޔNM ࠍ 2, ߡߒߣᢱΆ↪ᚱᥦޔNM ࠍᴤシ 9 ߡߒߣᢱΆ↪ਔゞ߮෸↪ࡦࠫࡦࠛᯏ㔚⊒ޔߪߢ㓌ᰴ 
➧ࡓ࡜࠼߮෸ၮ  ࠢࡦ࠲࠼࠶ࠠ࡝ࠍᢱΆ᷷ૐᭂධߦઁߩߎޕߚߒ౉៝ߦ࿾ၮ๺ᤘࠍᢱΆࠢ࡞ࡃߩ NM ⸘
ޕߚߒ౉៝ᧄ  ➧ࡓ࡜࠼ࠍ #6', ߡߒߣᢱΆⓨ⥶↪࡯࠲ࡊࠦ࡝ࡋ㓌᷹ⷰ߮෸ 0#./14&ޔᧄ 
ዊࡊࡦࡐጤߒࠄ᥍⷗ߣࠢࡦ࠲ᴤ⽻ޠߖࠄߒޟߦߜ⋥ᓟጯធ࿾ၮ๺ᤘ߇ޠߖࠄߒޟޔߪߡ޿ߟߦᢱΆࠢ࡞ࡃ
࠼ޕߚߒᣉታࠍᴤㅍߩ߳ࠢࡦ࠲ዻ㊄ߩᚲᴤ⾂ጤߒࠄ᥍⷗ߢࡊࡦࡐᴤㅍߩޠߖࠄߒޟޔ߉❬ߢࠬ࡯ࡎᴤ⽻ࠍደ




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ߒ↪૶ߤࠎߣ߶ߪᐕㄭޔࠇಾ߇࠻ࡦࡔ࡟ࠛߩ࠽࠹ࡦࠕ࠲࡞࠺ࠆ޿ߡߒ⟎⸳ߦߊㄭ᫟ℂ▤ߦ᦬  ߩᰴ 
߆ߒޕߚ޿ߡߒᢿ್ߣ߈ߴߔ⸛ᬌߢะᣇࠆߔ෰᠗߼ߚߚ޿ߡߒൻ᧎⠧߇ᚲฦߢㅧ⵾ᐕ  ๺ᤘޔߕࠄ߅ߡ





























ߡߞߥߊᒙࠅߥߊᒝ߼ᆎࠅ౉ߊᒙޕࠆߔ౉ᷙ߇㖸㔀ߚߞ޿ߣ࡯ࠩޔᐲ⒟࿁  ߦ᦬ࠤ ޔ߅ߥޕߚߞ߆ή


















ᖡ߇ࠇಾߩ࠴࡞ࠤࠬᐲ⒟࿁  ߦ㑆ߩ᦬ 㨪᦬  ߮෸᦬ 㨪᦬ ޔ߇ߚ޿ߡߒ૞േߊߥ㓚ᡰߪߦᦼ౻෩
ߌ⛯ࠇᵹ߇㖸㔀ޔߌ⛯ࠇߐ኿⊒߇ᵄ㔚㑆ߩߊࠄ߫ߒᓟߚߞࠊ⚳߇ାㅢߪߦ⊛૕ౕޕߚࠇ⃻߇⁁∝ࠆߥߊ































ୃߩེᯏㄝ๟ޔ㧕 ߊࠂ߈ࠎߥψ ߊࠂ߈ࠎߥ㧦/5㧔บ  ߇ߩ߽ߚߒ឵੤ޔߪߡ޿ߟߦᯏ✢ή (*8
ߚߒ឵੤ޔߪߡ޿ߟߦᯏ✢ή (*7ޕߚ߈ߢ↪૶ߊߥ㗴໧ߪߡ޿ߟߦਔゞߩઁߩߘޔߢߌߛߚߞ޽บ  ߇ℂ
ઁߩߘޔ㧕 ߊࠂ߈ࠎߥψ ߊࠂ߈ࠎߥ/5ޔ ߊࠂ߈ࠎߥψ ߊࠂ߈ࠎߥ㧦/5㧔บ  ߇ߩ߽
ߞ┙⋡߇ൻ᧎⠧ޕߚ߈ߢ↪૶ߦᅢ⦟ߨ᭎߇ߚߞ޽ߪߤߥߒ⋥߈ᒁߩ✢㈩ޔ߃឵ࠅขߩࠢࠗࡑ߿࠽࠹ࡦࠕߦ






















ᦸᏗࠍ౉ዉߩᯏဳᣂߕߖࠍℂୃޔ߼ߚߚߒ㓚᡿߇ㇱ␜⴫ 52) ߩ /5 ߪߦਛ౻⿧ޕࠆ޽ߢ߈ߴߊ޿ߡߒಣ








૶ߊో߼ߚߩൻ᧎⠧ߪ 652*,ޔߢߩ߽ߚ޿ߡߒ↪૶ߣ߽ߣ߽ߢ࿾ၮ๺ᤘ߇ 5)(%+ ߣ 652*,












ᤨോᬺޕߚߒߣ  ࠍೞᤨᆎ㐿ോᬺߪ㑆ߩ⺖ᣣ౻ޔߒߣᧄၮࠍ  ࠄ߆  ߪ㑆ᤨോᬺߩቶାㅢ
ߦੱήࠍቶାㅢߤߥ੐㘩߿࡟ࠗ࠻ޕߚߞᝄࠅഀࠍຬ㓌ࠆࠇߊߡߞ౉ߦഥ⵬࠴࠶ࡢߌಽߦᏪ㑆ᤨߩߟ  ࠍ㑆
↪૶บ  ࠍ 5*2ޔߒቯ⸳ㅍォ߳ 5*2 ߩࠬ࡜ࠢ # ࠍ⹤㔚✢ᄖߪߊߒ߽ޔ߆ߊ⟎ࠍຬ㓌ߩࠅࠊઍޔߪߦ㓙ࠆߔ
⒖ߡߞᜬߡߖ૬߽ᯏࠖ࠺ࡦࡂ (*8 ߪߡߞࠃߦว႐ޔᯏࠖ࠺ࡦࡂ (*7ޔߡߒ࡯࠲࠾ࡕࠍჿ㖸ߩౝቶାㅢߡߒ











ߩߣ࿾ၮ๺ᤘߪߦ㓙ߩળ⠌⻠↪૶ᯏ✢ή (* ߚߒߣ⽎ኻࠍຬ㓌ᰴ  ߢ਄᧼↲ߖࠄߒޔ߅ߥޕߚߒᣉታࠍ
ޕߚ߈ߢ߇ା੤㛎⹜ߦᅢ⦟ߢ㑆
ାㅢߩߣ㓌ⴕᣏࡀ࡯࠳ࡦࡠ࡮࡞࡯࠮ 㧕D











↪૶ࠍ \*/ ߮෸ \*/ ߪᢙᵄ๟ޕߚߒᣉታࠍା੤ᤨቯߣ㓌ⴕᣏ߶ߕߺޔ޿઻ߦⴕᣏ߶ߕߺߩࠄ߆᦬ 
ߡߒ௛Ⓙߦ⺞㗅ߢ߹ੌ⚳ⴕᣏߪེᯏ✢ή (* タゞߩ /5ޕߚ߈ߢᣉታࠍାㅢߦṖ౞ߣ  ࠄ߆  ᐲᗵߡߒ
ޕߚߞวࠅขࠍ⛊ㅪߡߒ↪૶ࠍࡓ࠙ࠫ࡝ ࠗޔߪ߈ߣߚߒ↢⊒߇ઙ↪ߦᤨ⥃ࠄ߆࿾ၮ๺ᤘ߮෸㓌ⴕᣏޕߚ޿




಴ⴕᣏޕߚߒߊᄙࠍวഀߩା੤ᤨቯߩߢࡓ࠙ࠫ࡝ ࠗޔߒߣߣߎ߁ⴕࠍା੤ᤨቯߩߢ (* ߦว႐ࠆ޽߇⵨૛
૶ࠍ (* ߽ߢߟ޿ޔ޿ⴕࠍା੤ߩߢ (* ߡ߼ㄟ߽๧ᗧߩ⠌ታߢ㓏Ბߩᦼೋⴕᣏޔߒᣉታࠍળ⠌⻠ߪߦ೨⊒
ޕߚ޿߅ߡ߃ᢛߪ೙૕ߦ߁ࠃࠆ߈ߢ↪
ାㅢߩߣ㓌ⴕᣏߓ߰ࡓ࡯࠼ᄐᰴ 㧕G

















߽ߡ಴ߡߞᜬߟߕบ  ࠍᯏࠖ࠺ࡦࡂߩ (*8 ߪߦ࡯ࠖ࠹࡯ࡄࠆ಴ߦേᵴᄖ㊁ߦਛ㑆ᦼ౻ޕࠆ޿ߡ߃⠨ߣ߆޿




























ౝࡓ࡯࠼࡟ޕߚߞߥߣ㛎⹜ାฃ޿⦟߇ߩߊዯ߇ :#( ߩ๔ᐢᐲ⒟࿁  㑆ᐕޔ߅ߥޕߚߞߥߦ߁ࠃ߁ⴕߦ
ޕߚ޿ߡߒߣޠ01ޟߢ߹᦬  ࠄ߆᦬  ߪߡ޿ߟߦ࡯࠲࡯ࡅߩ
$࠻࠶ࠨ࡞ࡑࡦࠗ 㧕ࠗ
:#( ߩߣߖࠄߒኻޔࠅขࠅ߿ߩߣ +&&- ߿ႎㅢ⽎᳇ߩᤨㅢਇ࠻࠶ࠨ࡞࠹ࡦࠗޔࠅขࠅ߿ߩႎ㔚ߩޘᣣ
޽߇ߣߎࠆߊߡߞ߆߆߇ߖࠊว޿໧ߩࡦ࡜ࡓࡠ࠼ࠄ߆ࠗࠚ࠙ࡦ࡜ࡏࡁߦ⹤㔚ߩߎޕߚߒべᵴߢାฃㅍ




















ߒߦ߁ࠃࠆߔାㅍ :#( ᤨ㓐ߕࠄࠊ߆߆ߦ㑆ᤨߪߦ㓙ࠆߔା⊒ࠍႎ㔚ࠄ߆ࠄߜߎޔ߇ߚ߈ߡࠇࠄㅍߦᤨ  ߩ

























࠳ࡦࡠ࡞࡯࠮ޔ߇ߚߞ޽ߢቯ੍ࠆߔጯធߦᴒ࿾ၮ๺ᤘ߇ߖࠄߒߢ㑆ㅳ  ᓟㅍャߩຬੱޔ⾗‛ߩߢଢ  ߪೋᒰ
ຬ㓌ᦼᄐ৻╙ߩ㑆ߩߘޕߚߞ߆߆㑆ㅳ  ߦߢ߹⌕೔ࠅࠃߦ㔐Ⓧ߮෸ߐෘߩ᳖ᶏ޿ߥߦᐕ଀߿ㅍャ⾗‛ߩ㓌ࡀ࡯
᫟ℂ▤߼ߚߚߞࠊ⚳ߢᣣ  ᦬  ߇េᡰߖࠄߒߪ㒠એઍ੤౻⿧ޕߚߒᒰᜂ߇ຬ㓌ℂ⺞౻⿧ᰴ  ߪℂ⺞ߩߢ⥢ኋ










ᚱ಄ ⬿಄ ಓ಄ 










 ࠽࠹ࡦࠦ࡝ࡋ  ߒߥ
IM















 ᫟ᐶୖߪ⩿㊁㞲↢࡮࡞࡯ࠦ࡞ࠕ࡮ຠ㘩Ᏹㅢ⬿಄ޔᐶಓ಄ߩ㓏  ᫟ᐶୖߪຠ㘩Ᏹㅢಓ಄ߩᢱ㘩ߚߒ౉៝
඙Ἣ㒐ߪ㘃ሶ⩻߅߿㤖ࡊ࠶ࠞߚ߹ޕߚ޿⟎ߡߒᢔಽߦᐶୖߩߟ  ߩ㓏  ᫟ℂ▤ߪ☨ߣ㘃‛ੇޔᐶ⬿಄ߩ㓏










㒢ᦼ↪૶㓌ᰴ  ຠ㘩㞲↢౉⾼ᧄᣣ Υ⴫
⠨஻ ᦬↪૶⚳ᦨ ㊂㊀࡮ᢙᪿ ฬຠ
߇ߺ∩ߦᣢߪߦᤨᆎ㐿౻⿧ ᦬  IM ᪿ  ᩮᄢ↢
ޕ↪૶ߡߒߦ‛ᾚࠅ޽
ߡ߼ᆎ߮ࠄ߆ᐓߢὐᤨߩ᦬  ᦬  IM ᪿ  ෳੱ↢
೑ߡߒߦࠬ࡯ࡘࠫߢߩߚ޿
ޕߚߒ↪
ಓ಄ߡߒߦߌಽዊ߈೸ࠍ⊹ ᦬  IM  ᪿ  ߇߁ࠂߒ↢
ޕߚߒ
ߌẃ࡞ࠗࠝࠚࠪ࠶ࠕߡ޿೸ ᦬  IM  ᪿ  ߊߦࠎߦ↢
ޕߚߒߦ߇
㤥߇ਛߢ߁߶ߩᓟᦨߩ౻⿧ ᐕㅢ IM ᪿ  㧕ῲ↵㊄੹㧔߽޿߇߾ߓ↢
ߪߡߒ↪㘩߇ߚ߈ߡߞߥߊ
ޕߚߞ߆ߥ㗴໧
ߢ↪૶ߊߥ㗴໧ߢ߹⌕೔ଢ  ᐕㅢ߷߶ IM ᪿ  㧕߉ߨ₹⷗ർ㧔߉ߨ₹↢
ޕߚ߈
࠺ޔಓ಄ߡߒߦᾚ᳓ߪಽ▫㧟 ᦬  IM ᪿ  ࠧࡦ࡝↢
ޕ↪૶ߢ࠻࡯ࠩ

㒢ᦼ↪૶㓌ᰴ  ຠ㘩㞲↢౉⾼Ꮊ⽕ Υ⴫
⠨஻ ᦬↪૶⚳ᦨ ㊂㊀࡮ᢙᪿ ฬຠ
㔌ಽߢ߹೨⋥ࠆ᧪߇ଢ  ╙ ᦬  IM ᪿ  ੃‐㧕ࡈࠗ࡜ࠣࡦࡠ㧔..
ޕߚ߈ߢ↪૶ߊߥߣߎࠆߔ
↪૶ߡߒߣ㘩↢ߪߢ߹᦬  ᦬  IM ᪿ  ෆ
ޕᾲടߪᓟߩߘޔ߇ߚߒ
ᬺߪᓟߩߘޕ↪૶ߊߥ㗴໧ ᦬  IM ᪿ  ⣣⼺ ..
ޕ↪૶ࠍ⣣⼺ಓ಄↪ോ




᦬  IM ᪿ  ࠷ࡌࡖࠠ↢
㘩๺ߊᄙ߇᳇᳓ߪ⦱߇߾ߓ ᦬  IM ᪿ  ⦱߇߾ߓ↢
῎ੇߪࠡࡀ₹ޕ߈ะਇߪߦ
᦬  IM ᪿ  㧕ࡦ࠙࡜ࡉ࡮࠻ࠗࡢࡎ㧔߉ߨ₹↢ޕ޿ᣧ߇ߺ்ߕࠅ⿷߇
ࠫࡦ࡟ࠝ
࠷࡯࡞ࡈࡊ࡯࡟ࠣ




▤଻ߡߌಽߦಽ↪૶㓌ᰴ  ߣಽ↪૶㓌ᰴ  ߦᐶಓ಄  ╙ޔ ╙᫟㔚⊒ޔߪ㘩஻੍ߛࠎㄟߜᜬߢ㓌ᰴ 
ޕߚߒ↪૶ߡߒേ⒖ߦᐶ‛ੇߩ㓏᫟ℂ▤ࠍ㘩஻੍ߩ‛ᐕ‛ᐕࠆ޽ߡ޿⟎ߦᐶຠ‛↪Ᏹ㕖ߡߒߘޕߚߒ
ޕߚߒᏓ㈩ߦ቟⋡ࠍಽ㑆ㅳ  ߨ᭎ߡߒߣ↪ṛ஗ߦゞ਄㔐ޔ᫟᷹ⷰฦߪ㘩Ᏹ㕖















䉭䊮䉼 㩷⩵ᤐ 㩷⯃⚡ 䊦䉞䊂
㩷䉟䉰䊮
䈳䈧䉂
           ᦬ 
           ᦬ 
           ᦬ 
           ᦬ 
           ᦬ 
           ᦬ 




















ᣣ ࿯ ㊄ ᧁ ᳓ Ἣ ᦬ ᣣ ࿯ ㊄ ᧁ ᳓ Ἣ ᦬ 
 # $ $ $ $ $  $ # # # # # 㘩ᦺ
# # $ $ # # # $ $ # # $ $ $ 㘩ᤤ









  ๺㘩 ᵗ㘩 ਛ⪇ 㤖㘃 ㍿㘃 ኃળ
 ᦬ ᤤ㘩   㧙  㧙 㧙
ᄕ㘩    㧙  
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  㧙
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  㧙
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  㧙
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  
 ᦬ ᤤ㘩   㧙  㧙 㧙
ᄕ㘩    㧙  
 ᦬ ᤤ㘩   㧙  㧙 㧙
ᄕ㘩    㧙  㧙
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  㧙
 ᦬ ᤤ㘩     㧙 㧙
ᄕ㘩    㧙  
 ᦬ ᤤ㘩     㧙 㧙




✚ว㘩ᢙ  ࿁  ࿁  ࿁  ࿁  ࿁  ࿁







ߩߏ㘵╬ࠍ౉ࠇߡᤤ㘩ߣߒߡ޿ߚޕ ᴱએ਄ߩᣏⴕߦߪ 㨪 ᣣࠍ  ▫ߦߒߚ಄ಓ࡟࡯࡚ࠪࡦࡏ࠶ࠢࠬޔ಄
⬿ࡏ࠶ࠢࠬੇޔ ‛ࡏ࠶ࠢࠬࠍ૞ᚑߒޔ₂┙ߣ౒ߦ㘩੐ᜂᒰ⠪ߦᷰߒߚޕߟ߹ߺ╬߽లታߐߖߡ߅޿ߚߩߢޔ
 ᣣ⒟ᐲߩᑧṛ߿஗ṛߢ߽లಽኻᔕߔࠆߎߣ߇ߢ߈ߚޕߘߩઁߦޔᣏⴕߦߪ஗ṛ੍஻㘩㧔 ᴱ  ᣣ ੱ෶




























㑆ᣣ  ߩߢ߹ᣣ  ࠄ߆ᣣ  ᦬  ᩏ⺞㊂᧚㘩࿁  ╙
㑆ᣣ  ߩߢ߹ᣣ  ࠄ߆ᣣ  ᦬  ᩏ⺞㊂᧚㘩࿁  ╙
㑆ᣣ  ߩߢ߹ᣣ  ࠄ߆ᣣ  ᦬  ᩏ⺞㊂᧚㘩࿁  ╙





⼾↰ጟ࡮ᢎੑ↰ศ                      ޤ*+5ޣ≮ක 
ᢎੑ↰ศ      ޤA*+5ޣᩏᬌ⾰᳓ℂ▤ߩེᯏ≮කോᬺ≮ක 
ޤⷐ᭎ޣ





ߥᄌ⪺ߪฬ  ߩઁޕߚߒᔟシࠅࠃߦༀᡷߩᵴ↢㘩ޔ߇ߚࠇࠄߺ߇ᖡჇߩ∝ⴊ⢽㜞ߦਛ㑆ᦼ౻⿧ޔߪฬ ޕߚ
ޕߚߒㆊ⚻ߊ
ޔᩏ⺞ࡀ࡯࠳ࡦࡠ࡮࡞࡯࠮ᰴ  ߼฽ࠍ㑆ᦼࡦ࡚ࠪ࡯࡟ࡍࠝᦼᄐᰴ ޔߪᩏ⺞㒽ౝ߱෸ߦ㑆ᦼ㐳ߢ㓌ᰴ੹
↢⊒ߩ∛்ߥ◊㊀ߦਛ㑆ᦼⴕᣏޕߚߒടෳ߇ฬ  ຬ㓌≮ක߽ࠇ૗ޕߚߞ޽ߢⴕᣏࡓ࡯࠼ᄐᰴ ޔⴕᣏ߶ߕߺ
ᣣ  ߇ᦼᤨߚߞߥߣ࿷ਇ߇ຬ㓌≮කᰴ  ߦ࿾ၮ๺ᤘߦਛ㑆ᦼࡦ࡚ࠪ࡯࡟ࡍࠝᦼᄐᰴ ޕߚߞ߆ߥࠇࠄߺߪ
߼ᭂߣ଀  ߪਛ౻⿧ޔߪᖚ∔⑼ᱤޕߚߞ߆ߥࠇࠄߺߪ㓚ᡰߦോᬺࠅࠃߦജදߩຬ㓌≮ක㓌ᰴ೨ޔ߇ߚߓ↢㑆
ޕߚߞ߆ૐ߇ᐲ㗫↢⊒ߡ











C ∔∛⊒↢⁁ᴫ                               ጟ↰⼾
⿧౻ᦼ㑆ߩ᦬೎∔∛⊒↢ᢙߪ⴫  ߩߣ߅ࠅߢ޽ࠆޕߎࠇߦߪ  ᰴ߅ࠃ߮  ᰴᄐ㓌ߩ∝଀ߪ฽






࠼࡯ࡓᣏⴕߩ㗄ࠍෳᾖ㧕ޕᱤ⑼ߦ㑐ߒߡߪ  ᐕ  ᦬ߩߒࠄߖធጯᓟޔᱤ⑼㐳ߩᡰេࠍ޿ߚߛ߈  ฬ߇
⸻ኤ࡮ᴦ≮ࠍฃߌߚޕ ᐕ⿧౻੤ઍᓟߩߒࠄߖᱤ⑼කߦࠃࠆ⸻≮ߪޔᱤ๟࿐Ἳߦࠃࠆಾ㐿ឃ⤥  ฬޔ





㧞᦬ 㧟᦬ 㧠᦬ 㧡᦬ 㧢᦬ 㧣᦬ 㧤᦬ 㧥᦬  ᦬ ᦬  ᦬ 㧝᦬ ว⸘
ᄖ⑼  
Ὺ๟࿐Ἳ       
⿷㑐▵ᛂᠡ       
ᜰಾഃ       
ᜰ⇣‛       
ᜰᛂᠡ      
ᜰᝂഃ       
ಓ≙       
㗵ㇱᝂഃ       
⡻エ㛽∩       
⿷ᛂᠡ࡮ᝂഃ       
೨⣨ᾲ்       
ಓ்       




     
⣶ᬁᬁ㑆᧼ࡋ࡞
࠾ࠕ
     
⣦㛽㛽᛬       
⤒㑐▵㕢Ꮺ៊்       
ᕆᕈ⣶∩∝        
⤒㑐▵Ἳ       
⣶ᬁ࿶ㄼ㛽᛬       
⢋㑐▵੝⣕⥓      
⢋㑐▵⣕⥓      
ౝ⑼  
㜞ⴊ࿶ࡈࠜࡠ࡯          




╭✕ᒛᕈ㗡∩        
ㅒᵹᕈ㘩㆏Ἳ       
ᕆᕈຜ㗡Ἳ      
㜞ᐲ㓚ኂ      
⭄㤗∐      
⌒⑼  
⌒♖∋ഭ       
⌒ౝ⇣‛       
⚿⤑಴ⴊ      
⚿⤑Ἳ      
⡊㥦⑼  
㥦಴ⴊ      
ᄖ⡊㆏Ἳ       
೽㥦⣧Ἳ      
⊹⤏⑼  
ធ⸅ᕈ⊹⤏Ἳ         
ญౝἻ      
ࡋ࡞ࡍࠬญໃἻ       
ᱤ⑼  
⍮ⷡㆊᢅ       
ᱤ‎ㇱಽᰳ៊      













⒖ߒߚᓟޔฝ⿷ࠍࠪ࡯ࡀߢ◲ᤃ࿕ቯޕࠢࡠ࡯࡜࡯࠳ࡦࡊߩ⩄บߦタߖ 2/ ៝ㅍ㐿ᆎޕ2/ ▤ℂ᫟
ߦ೔⌕ޔߔߋߦකോቶ㧔ᚻⴚቶ㧕߳៝౉ߒߚޕ
ೋ≮




















 㩊㩨㨺㩈㩨㩧 6ޔ࡙ࡌ࡜ 6ޔ࠮࡞ࡌ࠶ࠢࠬ 6ಽ㧟㧗࠺ࡄࠬ 6⌁೨ࠍ㐿ᆎ
   −∩ᤨߪࡏ࡞࠲࡟ࡦᐳ⮎  ঌࠍ૶↪
   ↢㘩 ON㧗ࡍࡦ࠻ࠪ࡝ࡦ㧞IKX
 ᛫↢೷ߪౝ᦯㧔ࠤࡈ࡜࡯࡞㧕߳ᄌᦝ
   ඦᓟ ᧻⪲᧟ߦߡቶᄖߩᱠⴕ⸵น
 ࠡࡉࠬࠍ⍴ߊࠞ࠶࠻㧔޽ࠆ⒟ᐲ⤒߅ࠃ߮⿷㑐▵ߪേ߆ߔࠃ߁ߦߔࠆ㧕
   ඦ೨ਛߪ࠺ࠬࠢࡢ࡯ࠢ⸵น
 ⤒㑐▵⓫ೝߒᥧ⿒⦡ⴊᶧ ON ๆᒁ
:2 ᠟ᓇ㧦㛽᛬ㇱߩォ૏ߪߥߒ
   ψࠡࡉࠬࠍ࡚ࠪ࡯࠻ࠞ࠶࠻
    ❔วㇱᛮ♻
   ψᧄᣣㅌ㒮ߣߒޔએᓟߪ⥄ቶ߆ࠄߩㅢ㒮ߣߔࠆ
 ᧄᣣߢ᛫↢೷ౝ᦯ਛᱛ
ฝਅ⣽ౝ஥ߩᝂṌߒߚㇱ૏ߦ HNWKF ⾂⇐޽ࠅ㧔ࠛࠦ࡯ߦߡ⏕⹺㧕
   ψ⓫ೝๆᒁ㧦ᥧ⿒⦡ߩ DNQQF ࠍ ON ๆᒁ
 ᧄᣣࠃࠅౝ᦯ࠍࡠࠠ࠰࠾ࡦޔ࠳࡯࠯ࡦޔ࠮࡞ࡌ࠶ࠢࠬࠍߘࠇߙࠇ㧟6ᣣߣߔࠆ
 ⊹ਅ HNWKF ⓫ೝ㒰෰㧔⚂ ON㧕
 :2 ᣉⴕψォ૏ߪߥߒޔ઒㛽ߩᒻᚑߥߒ
   ⴊᶧᬌᩏᣉⴕ㧦9$%ޔ*D㨮*EVޔ6$KNޔ)16ޔ)26ޔ$70ޔ%Tޔ0Cޔ
-ޔ%Nޔ%42
 ࠡࡉࠬ㒰෰ޔᒢജ൮Ꮺ࿕ቯߣߔࠆ














#/ ᣏⴕ㓌߆ࠄᤘ๺ㅢା߳╙  ႎ߇౉ࠆޕ⽶்⠪ߩ⁁ᘒࠍή✢ߢක≮㓌ຬ߇⏕⹺㧔ᗧ⼂ߪᷡ᣿ޕ᣿
ࠄ߆ߥᄖ்ߪߥߒޕߒ߆ߒ⣶ߩᒝ޿∩ߺࠍ⸷߃ޔ⥄ജߢേߌߥ޿㧕ޕ⣶ᬁ៊்ࠍ⇼޿◲ᤃ⣶ᬁࡌ࡞࠻ߩⵝ

















ߒߥߪ்៊⚻␹㜑⣄ޔߺߩ᛬㛽ㄼ࿶ᬁ⣶㧝╙㧕࠻ࡦࡔࠦߩක⑼ᄖᒻᢛ㧔   
ኤⷰሶ᭽ߡߦ㕒቟㧗࠻࠶࠮࡞ࠦ               
㧕ߡߓᔕߦߺ∩㧔ߣࠅߊߞࠁߡߌ߆㑆ㅳ  ߪ૏ᐳ               
ߢ࡟ࠗ࠻ߡߒഥ⵬ߺߩᤨଢឃ               
ࠢ࠶ࠚ࠴ 2: ߦ⋡㑆ㅳ                
ߺㄟ⷗ߩ᦬ࡩ㧞ߢ߹Ꮻᓳ੐઀ޔ᦬ࡩ  ߢ߹Ꮻᓳᵴ↢Ᏹㅢ               
ߦᣨೋ᦬  ߪ≮ක㓒㆙ߩ࿁ᰴ            




ⴕᣉ 2: ᬁ⣶ 
ࠆࠇߐᢿ⸻ߣᴦቢψᣉታࠍ≮ක㓒㆙ 
⼾↰ጟ                             ᢿ⸻ᐽஜߩຬ㓌౻⿧ 㧕D
ޔߢᩏᬌዩޔᩏᬌᶧⴊޔቯ᷹㊀૕ߪ⋡㗄ᣉታޕߚߒᣉታ࿁  ᐕߩ᦬ ࡮࡮࡮ ࠍᢿ⸻ᐽஜߩ⽎ኻຬో
ᵄ㖸⿥ㇱ⣻ߺߩຬ㓌ߚࠇߐߣⷐᔅߡߦ⸻ஜߩߢᧄᣣߚ߹ޕߚߒᣉታࠍ 2: ㇱ⢷߮ࠃ߅ቯ᷹࿶ⴊߺߩ᦬ 
ޔࠈߎߣߚߒセᲧࠍ୯᷹⸘ߩ᦬ ߣ᦬ޕߚߒࠢ࠶ࡃ࠼࡯ࠖࡈߦຬ㓌ฦᐲㇺߩߘߪᨐ⚿ޕߚߒᣉታࠍᩏᬌ










⼾↰ጟ                                ⺣⋧≮ක㓒㆙ 㧕E
⋥ࠄ߆Ꮷකߩ㑐ᯏ≮කߩౝ࿖ޔࠅࠃߦߣߎࠆߔ↪೑ࠍࡓ࠹ࠬࠪ⼏ળ 86 ߚߒ↪೑ࠍ✢࿁࠻࠶ࠨ࡞࠹ࡦࠗ
ࡓ࠹ࠬࠪ⼏ળ 86 ߩ⵾␠ OQE[NQR ߪ஥࿾ၮ๺ᤘޕߚߒᣉታߦ⊛⋡ࠍߣߎࠆߌฃࠍࠬࠗࡃ࠼ࠕធ
⛯ធߩ OQE[NQR ࿷⃻ޕߚߞⴕࠍ⛯ធߩᐲ⒟ಽ  ⚂࿁  ߦ᦬ߣ㒮∛⪾᧲ߪ஥ౝ࿖ޔ޿↪ࠍ 25PQKVCV5YGK8





















ޕ߉⛮߈ᒁ߳ຬ㓌≮කᰴ   







⼾↰ጟ                         ℂ▤ߩᢱ᧚↢ⴡޔຠ⮎ක 㧕C
ቯ߽ߡߒ㑐ߦຠ⮎ක↪Ᏹ㕖ߩ↪▤଻ᢔಽࠄ߆㓌ᰴ ޕߚߞⴕࠍℂ▤ߦߣ߽ࠍ᩺ᢙቯߩᚑ૞ળ⑼ಽ≮ක
ᕆᢇຠ⮎ක↪േᵴᄖ㊁ޔઁߩߘޕߚߞⴕࠍ▤଻ᢔಽߡߓḰߦࠇߘߨ߻߅߅ޔ߼ߚࠆ޿ߡࠇߐᚑ૞߇᩺ᢙ




⼾↰ጟ                             ▤଻ߩຠ⮎ක↪Ᏹ㕖 㧕D






⼾↰ጟ                                   ᩏᬌ⾰᳓ 㧕
 ᫟ℂ▤ޔ㧕ḡ߅ޔ᳓಄ޔེ᳓ᵺ㧔ᚱ෠᫟ℂ▤ޕߚߒቯ᳿ࠍ⋡㗄ᩏᬌߡߓḰߦḰၮ⾰᳓ߩౝ࿖ߪߢᰴ 








ᢎੑ↰ศ                             ᦠ๔ႎⴕᣏ߶ߕߺ 㧕C
ޕᾖෳޠᦠ๔ႎⴕᣏ߶ߕߺ ޟ









ߩᰴ  ߚ޿ߡߞߥߦߌઃ᳖ߢᴛሶㅅޔࠢ࠶ࡃࠦࠛߚ޿ߡߞߥߦߌઃ᳖ߦ࡝ࡋ $ 㒠એᰴ ޕߚߞⴕࠍℂ▤ߣℂ
ޕߚ߈ߢ߇ߣߎࠆᏫᜬߒᣉࠍ൮ᪿᦨߪߡ޿ߟߦߩ߽ߥⷐᔅޔ߼ㅴࠍ෼࿁ߩ‛᫈ᑄ⟎ᱷߩ೨એ㓌ᰴ೨ޔ╬ࡦࠦ࠴ࠬ


























⚦ࠅࠃޔߒ๔ႎߦ࡯ࠞ࡯ࡔࠍᨐ⚿ቯ᷹ޕߚߞⴕ߽ቯ᷹ߩᐲⷞㅘߩ᳓ᵹ᡼ߣቯ᷹୯ 1& ߩᮏ߈ߞ߫  ╙ߣᮏ߈
ޕߚ߼ൕߦℂ▤ᜬ⛽ߥ߆
ޕࠆ޽ߢਛᣉታࠍቯ᷹セᲧߢེቯ᷹ߩ㘃⒳  ߪ⸘ &1%ޕߚߞⴕࠍᨆಽ⾰᳓ߩ᳓ℂಣ߮෸᳓ේ࿁  ᦬Ფ࡮














㗄⋡ න૏  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬ ᦬ ᦬  ᦬
R* 㧙            
᳓᷷ ͠            
ㅘⷞᐲ EO            
55 OIN            
$1& OIN            
%1& OIN            
ᣂ %1& OIN            

⴫Υ ಣℂ᳓᳓⾰ಽᨆ⚿ᨐ
㗄⋡ න૏  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬ ᦬  ᦬
R* 㧙            
᳓᷷ ͠            
ㅘⷞᐲ EO            
55 OIN            
$1& OIN            
%1& OIN            
ᣂ %1& OIN            




⴫Υ ᡼ᵹ᳓㊂ߣធ⸅߫ߞ᳇ᮏ╙  ቶߩଏ⛎ⓨ᳇㊂෸߮᳓⾰ಽᨆ⚿ᨐࠍ␜ߔޕ

⴫Υ ᡼ᵹ᳓㊂ߣធ⸅߫ߞ᳇ᮏ╙  ቶߩଏ⛎ⓨ᳇㊂෸߮᳓⾰ಽᨆ⚿ᨐ
㗄⋡ න૏  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬
᡼ᵹ᳓㊂ O            
R* 㧙            
&1 OIN            
᳓᷷ ͠            





















































































 ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬ ว⸘
ㆇォ࿁ᢙ㩷             
ㆇォᤨ㑆䋨㪿䋩㩷             
὾ළἯ㊂䋨㫂㪾䋩㩷             

⴫Υ ╙  ᑄ᫈‛଻▤ᐶ〔࿾ᮮ὾ළἹߩㆇォ⸥㍳
὾ළἹ㩷
╙ 㪈ᑄ᫈‛଻▤ᐶᮮ㩷
 ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬ ᦬ ᦬ ᦬  ᦬ ว⸘
ㆇォ࿁ᢙ㩷             
ㆇォᤨ㑆䋨㪿䋩㩷             
὾ළἯ㊂䋨㫂㪾䋩㩷             
ᵈ⸥㧦᦬߆ࠄ᦬߹ߢߪ┙ߜਅߍߡᧂ૶↪ޕ
㧕 ᯏ᪾㔚᳇⸳஻ߩ଻቞

















 ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬ ว⸘
ㆇォ࿁ᢙ㩷             
ㆇォᤨ㑆䋨㪿䋩㩷             







































































ᾖෳ Υ⌀౮⌀౮ޕߚߒᦝᄌߦߺⓍᲑ  ߼ߚߚ

ߒⓍ㓸ߦ㒠એޔߒ⚊෼ߦᐶ▤଻‛᫈ᑄ  ╙ߪߢ߹ᦼᤨߥ⢻นⴕㅢ߇㆏ⴝ↰㜞ߪ࠻࠶࡟ࡄ࡞ࡉ࠽࡯࠲࡝࡮
ߜᜬޔߊ߈ᄢ߇㗀ᓇߩ࠻ࡈ࡝࠼ߪ〝౉ㅴߩ߳ᐶ▤଻‛᫈ᑄ  ╙ޕߚߒࡐ࠺߳࿾〔ᐶୖ  ߪߡ޿ߟߦߩ߽ߚ
ᾖෳ Υ⌀౮ޔΥ⌀౮ޕࠆ޽ߢ㔍࿎ߦᏱ㕖߇ߣߎࠆߔ଻⏕ࠍ〝౉ㅴߦߢ߹ᦼᤨࠅᏫ
 






























































࡝࠲࡯࠽ࡉ࡞ࡄ࡟࠶࠻ ╙  ᑄ᫈‛଻▤ᐶߦߡ଻▤㧔㨪 ᲑⓍߺ㧕ޔ ㇱ  ୖᐶ〔࿾ደᄖ࠺ࡐ
ࠬ࠴࡯࡞ࠦࡦ࠹࠽ ᯏ᪾ᑪ▽ୖᐶⵣߦደᄖ࠺ࡐ㧔 ᲑⓍߺ㧕ޔ╙  ᑄ᫈‛଻▤ᐶ⸃૕ߩⶄวຠߪ HV
ࠦࡦ࠹࠽ߦ෼⚊
࠼࡜ࡓ➧ # ࡋ࡝ࡐ࡯࠻ㄭறߦደᄖ࠺ࡐ
ࠛࠦࡃ࠶ࠢ HV ࠦࡦ࠹࠽ߦ෼⚊ޔ ㇱᯏ᪾ᑪ▽ୖᐶ೨ߦ࠺ࡐ
࠲ࠗࠦࡦ HV ࠦࡦ࠹࠽ߦ෼⚊
ᧁᨒ HV ࠦࡦ࠹࠽ߦ෼⚊












 ඙  ಽ  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬  ᦬
นΆ‛       
↢ࠧࡒ       
ਇΆ‛       
ࡊ࡜       
ࡍ࠶࠻ࡏ࠻࡞       
ࠕ࡞ࡒ➧       
ࠬ࠴࡯࡞➧       
ᄢဳ➧㧔৻᢯➧㧕       
࠳ࡦࡏ࡯࡞       
ࡆࡦ࡮ࠟ࡜ࠬ       
ⶄว‛       
㊄ዻ㘃       
㒻ེ㘃       
㔚ᳰ       
ⰯశἮ࡮㔚⃿       
ᑄᴤ㧔㘩↪ᴤ㧕       
ࠬࠞࡓ࡮ᳪᵆ╬       
ߘߩઁ       
ว ⸘        
ᵈ⸥㧦ߘߩઁߩ㗄⋡ߦߪޔᧁ᧚ޔࠧࡓ㕟ޔ➧⹣ޔᵴᕈ὇ޔ⴩㘃࡮㕦㘃ޔ㔚✢ޔ
⮎ᶧޔࡃ࠶࠹࡝࡯ޔๆ⌕ࡑ࠶࠻ޔ⍹⤉ࡏ࡯࠼ޔක≮ᑄ᫈‛ࠍ฽߻ޕ
 ඙  ಽ  ᦬  ᦬  ᦬  ᦬  ᦬ ว⸘
นΆ‛      
↢ࠧࡒ      
ਇΆ‛      
ࡊ࡜      
ࡍ࠶࠻ࡏ࠻࡞      
ࠕ࡞ࡒ➧      
ࠬ࠴࡯࡞➧      
ᄢဳ➧㧔৻᢯➧㧕      
࠳ࡦࡏ࡯࡞      
ࡆࡦ࡮ࠟ࡜ࠬ      
ⶄว‛      
㊄ዻ㘃      
㒻ེ㘃      
㔚ᳰ      
ⰯశἮ࡮㔚⃿      
ᑄᴤ㧔㘩↪ᴤ㧕      
ࠬࠞࡓ࡮ᳪᵆ╬      
ߘߩઁ      







ߩ‛᫈ᑄߦ৻╙ޕߚߒ⸛ᬌࠍᴺᣇ↪ᵴߥല᦭ߩ࠽࠹ࡦࠦޔࠇߐ౉ዉᩰᧄ߇ㅍャ࠽࠹ࡦࠦ VH ࠅࠃᰴ ࡮
ㄟߜᜬࠍ‛᫈ᑄࠆߔ↢⊒ࠍ᳇⥇ߦౝୖ⦁ޕᷫૐߩᢙㅍャ਄᳖ࠆࠃߦᯁ߮෸㊂ャⓨޕ↪೑ߩߡߒߣᚲ႐▤଻
ޕߚߒ↪ᵴߡߒߣེኈ⚊෼ߩ߼ߚ޿ߥ߹
ࠍ᳇⥇ߚߒ↢⊒ࠅࠃߦἴἫᐶ▤଻‛᫈ᑄ  ╙ޕߚߒ⚊෼ߦ࠽࠹ࡦࠦ VH ߡߴߔߪࠢ࠶ࡃࠦࠛޔࡦࠦࠗ࠲࡮
ޔࡓ࡜࠼✢㔚ࠆ߫ߐ߆ߪߢㅍャ࡜ࡃޕߚߒ⚊෼ߦ࠽࠹ࡦࠦ VH ߽࠽࠹ࡦࠦ࡞࡯࠴ࠬߚߒ൮ᪿࠍຠวⶄ߁઻
ޕߚߒ⚊෼ߦ࠽࠹ࡦࠦ VH ߡߴߔ߽㘃ᨒᧁ
VH ߦല᦭ޔ޿ⴕࠍᢛ⺞ߩߣ㐷ㇱઁ߽ᓟ੹ޕࠆ޽ߢ୘  ߪ࠽࠹ࡦࠦ VH ߚߒ⚊෼ࠍ‛᫈ᑄߢࠅᏫߜᜬ࡮
ޕ޿ߚ޿ࠄ߽ߡߒ↪ᵴࠍ࠽࠹ࡦࠦ
⊒ߢᰴ ޕߚߒੌቢࠍߺⓍ࠻࠶࡟ࡄߡߴߔߦ೨ᄛᭂߪࡓ࡜࠼ࡦࡊ࡯ࠝߚ޿ߡࠇߐࡐ࠺ࠄ߆ᰴ ޔᰴ ࡮
߇࠻࠶࡟ࡄ➧ࡓ࡜࠼ࠅࠃᰴ ޕߚ߈ߢ߇ߣߎࠆᏫߜᜬߡߒߺⓍ࠻࠶࡟ࡄߡߴߔ߽ࡓ࡜࠼ࡦࡊ࡯ࠝߚߒ↢
࠻࠶࡟ࡄ➧ࡓ࡜࠼ޔߦߢ߹⠨ෳޕࠆ޽ߢ߈ߴߊ޿ߡߒߊή߽⟎ᱷߩ➧ࡓ࡜࠼ߒ↪೑ല᦭ߪᓟ੹ޔࠇߐ౉ዉ








⴫ޔ࠻ࠬ࡝‛᫈ᑄ ャⓨࠅᏫᜬߦ Υ⴫ޔ࠻ࠬ࡝‛᫈ᑄ ㅍャ਄᳖ࠅᏫᜬߦ Υ⴫࡮
ޕߔ␜ࠍ࠻ࠬ࡝‛᫈ᑄ ㅍャ࠽࠹ࡦࠦ VH ࠅᏫᜬߦ Υ

࠻ࠬ࡝‛᫈ᑄ ㅍャ਄᳖ࠅᏫᜬ Υ⴫
㧕IM㧔㊂㊀ ᢙᪿ 㘃⒳‛᫈ᑄ ᆫ     ⩄
  ዻ㊄ ࠻࠶࡟ࡄ ࡞ࡉ࠽࡯࠲࡝
  วⶄ ޖ
  ✢㔚 ޖ
  ࡝ࠢࡦࠦ ޖ













㧕IM㧔㊂㊀ ᢙᪿ 㘃⒳‛᫈ᑄ ᆫ    ⩄
  วⶄ ➧ࡓ࡜࠼
  Ἧ ޖ
  ዻ㊄ ޖ
  ᴤᑄ ޖ
  ࠬ࡜ࠟ ޖ
  ຠ⮎ ޖ
  㕟࡮ࡓࠧ ޖ
  ✢㔚 ޖ
  ⹣➧ ޖ
  ᴤ↪㘩 ޖ
  ὇ᕈᵴ ޖ
  ࠻࡯ࠪ⌕ๆ ޖ
  ࠼࡯ࡏ⤉⍹ ޖ
  ➧࡯࡟ࡊࠬ ޖ
  ➧࡞࡯ࡍ࡜ࡊ ޖ
  ➧࡞࡯ࡍ ޖ
  ᶧᶧᑄ ޖ
  ࡯࡝࠹࠶ࡃ ޖ
  Άਇ ޖ
  ࠬ࡝ࠣ ޖ
  ὇ ޖ
  ຠ㘩Ἧ ޖ
  ᳰ㔚ੇ ޖ
  ‛᫈ᑄ≮ක ޖ
  ࠻࡞ࠔࡈࠬࠕ ޖ
  ⃿㔚 ޖ
  ࠻࡯ࠪᑄ ࠽࠹ࡦࠦ࡞࡯࠴ࠬ
  ᧚ᐥ ޖ
  ➧᢯৻ⓨ ޖ
  วⶄ ޖ
  ᢱႣᑄ 
  ⹣➧ ޖ
  ዻ㊄ ޖ
  ࠻ࡦࡔ࠮ ޖ
  ✢㔚 ࠽࠹ࡦࠦ࡞࡯࠴ࠬᰴ 
  วⶄ 
  ➧᢯৻ⓨ 
  Άਇ 
  ࡯࡝࠹࠶ࡃ 
  ࡯ࠞࡦࠕ࡞ࠞࡒࠤ ࡊࠗ࠲ᣥ࠽࠹ࡦࠦ࡞࡯࠴ࠬ
  ࠻ࡦ࡚ࠗࠫ▤න ޖ
  ᢱႣᑄ ޖ




  ➧ࡓ࡜࠼ ޖ
  ᧚㘩ᑄ ޖ
  ̆ ⸘     ว
ޕ߻฽߽ຠࡐ࠺ߩᰴ ޔᰴ  ઁߩಽ↢⊒ᰴ  ߪ➧ࡓ࡜࠼㧦⸥ᵈ

࠻ࠬ࡝‛᫈ᑄ ㅍャ࠽࠹ࡦࠦ VH ࠅᏫᜬ Υ⴫
㧕IM㧔㊂㊀ ᢙᪿ 㘃⒳‛᫈ᑄ ᆫ    ⩄
  วⶄ ࠢ࠶ࡃࠦࠛ
   ᧁ ޖ
  ࿅Ꮣ ޖ
  ࡦࠞ࡞࡯࠴ࠬ ޖ
  ࡦࠞࡒ࡞ࠕ ޖ
  Άਇ ޖ
  ࡞࠻ࡏ࠻࠶ࡍ ޖ
  ࡜ࡊ ޖ
  ✢㔚 ޖ
  ࡞࡯ࡏࡦ࠳ ޖ
  วⶄ ࡦࠦࠗ࠲
  Άਇ ޖ
  ࡜ࡊ ޖ
  ࡞࠻ࡏ࠻࠶ࡍ ޖ
  ࡦࠞࡒ࡞ࠕ ޖ
  ࡦࠞ࡞࡯࠴ࠬ ޖ
  ➧᢯৻ ޖ
  ዻ㊄ ޖ
  㘃⴩ ޖ
  ࠷࡯ࠪ ޖ
  㕦 ޖ
  ࠻࠶ࡍ࡯ࠞ ޖ
  㧕੐Ἣ㧔วⶄ ࠢ࠶ࡃࠦࠛ૕⸃ᑄ 
  㧕੐Ἣ㧔วⶄ ࠽࠹ࡦࠦ࡞࡯࠴ࠬ૕⸃ᑄ 
  ࡓ࡜࠼✢㔚 㧕࡜ࡃ㧔ࡓ࡜࠼✢㔚
  ࠽࠹ࡦࠕ᫈ᑄ 㧕࡜ࡃ㧔࠽࠹ࡦࠕ
  ᧚ᧁ 㧕࡜ࡃ㧔᧚ᧁ
  ᧚ᾲᢿ 㧕࡜ࡃ㧔᧚ᾲᢿ
  วⶄ ᨒᧁ




⢻น᳓ណߢ࿾᳓ណቯᜰߪ࠻ࡦࠗࡐጽᶏ࡞ࠣࡦࠝޕߚߞⴕߦ᦬  ߣ᦬  ߊෘߦ߽ߣෘ᳖ޔ㔐Ⓧߪ᦬ ࡮










































㧕↢⊒᦬ ޔ᦬  ᐕ 㧔วౕਇ૞േᧃ┵ାฃ࠼ࡦࡃ : 㧕C
⿠ౣޔᓟᛮᝌߩ᧼ၮ߮෸ޔ᝹ᷡߩㇱౝᧃ┵ޕߚߒ࠭࡯࡝ࡈ߇ᧃ┵ାฃ࠼ࡦࡃ :ޔᣣ  ᦬ ޔᣣ  ᦬ 
ޕߚߒᣥᓳߒേ
㧕↢⊒᦬  ᐕ 㧔วౕਇ૞േᧃ┵ାฃ࠼ࡦࡃ 5. 㧕D
ᣥᓳߒേ⿠ౣޔᓟᛮᝌߩ᧼ၮ߮෸ޔ᝹ᷡߩㇱౝᧃ┵ޕߚߒ࠭࡯࡝ࡈ߇ᧃ┵ାฃ࠼ࡦࡃ 5.ޔᣣ  ᦬ 
ޕߚߒ
㧕↢⊒᦬  ᐕ 㧔วౕਇ૞േ஻⸳࠽࠹ࡦࠕ࠼ࡦࡃ : 㧕E
ޕߚߒᣥᓳߢ01((1Ḯ㔚ߩ஻⸳࠽࠹ࡦࠕޕ↢⊒߇วౕਇାㅢߩᯏାฃߣ஻⸳࠽࠹ࡦࠕ࠼ࡦࡃ:ޔᣣ᦬






㧕↢⊒᦬ ޔ᦬  ᐕ 㧔วౕਇାฃࠆࠃߦ࡟࠭ᐲⷺ࠼ࡦࡃ : 㧕G
ᣉታࠍᢛ⺞ᐲⷺߩ࠽࠹ࡦࠕޕߚߒ↢⊒߇࡟࠭ߩᐲⷺ࠽࠹ࡦࠕ࠼ࡦࡃ :ޔᣣ  ᦬ ޔᣣ  ᦬ ޔᣣ  ᦬ 
ޕߚߒ⹺⏕ࠍߣߎߥᅢ⦟૞േߒ
㧕↢⊒᦬  ᐕ 㧔วౕਇ␜⴫ᧃ┵ାฃ࠼ࡦࡃ : 㧕H
߇␜⴫ߒᣉታࠍ࠻࡯࠺ࡊ࠶ࠕߩ࠼࡯ࠞࠝ࠺ࡆޕߚߒ↢⊒߇วౕਇ␜⴫ߩᧃ┵ାฃ࠼ࡦࡃ :ޔᣣ  ᦬ 
ޕߚߒ⹺⏕ࠍߣߎߚߞߥߦᏱᱜ




ޔ૞േାฃޕߚߒᣥᓳߢേ⿠ౣߩᯏାฃޕߚߒ↢⊒߇วౕਇାㅢߩ 5#0 ߣᯏାฃ࠼ࡦࡃ :ޔᣣ  ᦬ 
ޕߚߒሽ଻߳ 5#0 ߢേᚻߪ࠲࡯࠺ߩਛวౕਇାㅢޕߚߞ߆ߥߪ㗀ᓇߪߦ࠲࡯࠺ାฃ
㧕↢⊒᦬  ᐕ ޔ᦬ ޔ᦬ ޔ᦬  ᐕ 㧔วౕਇାฃ࠼ࡦࡃ : 㧕J
ภାࡉ࡯ࡠ࠼ࠗࠨߩᤊⴡߢᯏାฃ࠼ࡦࡃ :ޔᣣ  ᦬ ޔᣣ  ᦬ ޔᣣ  ᦬ ޔᣣ  ᦬ ޔᣣ  ᦬ 
ޕߚߒᦝᄌߦ $F ࠄ߆ $F ࠍቯ⸳ 66# ߩᯏାฃޕߚߒ↢⊒߇⽎੐޿ߥ᧪಴ାฃߦᏱᱜࠍ࠲࡯࠺ߒାฃࠍ









㧕ᣉታ᦬  ᐕ 㧔ޕ੐Ꮏୃ⵬ߩ࡞ࡀࡄࡓ࡯࠼࡟࡮
ޕࠅㅢߩਅએߪ⸶ౝޕߚߒᣉታࠍୃ⵬߮ࠃ߅ᬌὐߩ࡞ࡀࡄࡓ࡯࠼࡟
ᨎ ̖ୃ⵬ㇱ৻ޔ㧕ᨎ  ߪୃ⵬ⷙᣂౝ㧔ᨎ ̖ୃ⵬㕙ో㧕⸶ౝ㧔




㧕ᔕኻ᦬  ᐕ 㧔ᣉታߒ⋥ᚻᓮ೙Ἦὐߩ᣿ᾖࡓ࡯࠼࡟ 㧕C
ᄖࠅขࠍ࠲ࠢࡀࠦߩᚲ▎วౕਇޕߚߞ߆ߥߒἮὐߢᓮ೙࠻࡯ࡕ࡝ࠄ߆᫟ାฃᤊⴡ߇᣿ᾖ⇟  ࡓ࡯࠼࡟
ޕߚߒࠍ⟎ಣ߁ࠃࠆߔἮὐߡߒേㅪߣ᣿ᾖ⇟  ߡߦㇱ࡯࡟࡝⋚ᓮ೙ޔὑߚߞ޽ߢ㔍࿎߇ߩߔ
㧕↢⊒᦬  ᐕ 㧔ൻഠ࡞࡯ࠪߩㇱࠕࠡ .' 㧕D






㧕ᣉታ᦬  ᐕ 㧔ᣉታ╷ኻߺㄟ߈็㔐ߩญ౉ዉ࡞ࡉ࡯ࠤ 㧕C
ޕߚߒ⟎ಣߢ೷ࠣࡦࠠ࡯ࠦޕ⹺⏕ࠍߺㄟ߈็ߩ㔐ࠄ߆ญ౉ዉ࡞ࡉ࡯ࠤߩ᫟ାฃᤊⴡ
㧕ᣉታ᦬  ᐕ 㧔ᣉታ╷ኻߺㄟ߈็㔐ߩญ౉ዉ▤㈩ᢱΆ 㧕D
⟎ಣߢ೷ࠣࡦࠠ࡯ ࠦޕ⹺⏕ࠍߺㄟ߈็ߩ㔐ࠄ߆ญ౉ዉߩ▤㈩ᢱΆߩ⣁ญ౉᫟ାฃᤊⴡߚߒ੐Ꮏߢᰴ 
ޕߚߒ

















O ߩ #\'N ࡑ࠙ࡦ࠻ᣇᑼࠞ࠮ࠣ࡟ࡦࠕࡦ࠹࠽ߢ޽ࠆޕ
ᧄࠪࠬ࠹ࡓࠍ↪޿ߚㆇ↪ߦߪޔࠝ࡯ࡠ࡜᷹ⷰⴡᤊ̌ࠇ޿߼޿㧔+0&':㧕̍ ฃାߣ 8.$+ ᷹ⷰ߇޽ࠆޕࠇ޿߼޿
ⴡᤊ࠺࡯࠲ߩฃା⚿ᨐߦߟ޿ߡߪ  㗄 ࠇ޿߼޿ⴡᤊ࠺࡯࠲ฃା᷹ⷰޣ)5Aޤࠍޔ8.$+ ᷹ⷰ













࡮O ࠕࡦ࠹࠽ඨᐕὐᬌ㧔 ᐕ  ᦬ታᣉ㧕
ฦㇱᷡ᝹ޔฦㇱ⛎⢽ޔࡉ࡜ࠪὐᬌޔࠢ࡜࠶࠴㓗㑆ὐᬌ⺞ᢛޔࡕ࡯࠲࡯․ᕈ⏕⹺╬
࡮O ࠕࡦ࠹࠽  ᐕὐᬌ㧔 ᐕ  ᦬ታᣉ㧕
ඨᐕὐᬌ૞ᬺߦട߃ޔ⛎ᴤޔࠕࡦ࠹࠽૏⋧⺞ᢛ
࡮O ࠕࡦ࠹࠽  ࡩ᦬ὐᬌ㧔Ფ᦬ታᣉ㧕
ฦㇱࠣ࡝ࠬṳࠇ⏕⹺ޔࠝࠗ࡞㊂⏕⹺ޔⷺᐲᬌ಴ེࠪ࡝ࠞࠥ࡞੤឵╬
࡮5: ࡃࡦ࠼ฃା⸳஻㧔 ᐕ  ᦬ޔ ᐕ  ᦬ታᣉ㧕
 ࡟ࡌ࡞࠳ࠗࡗޔⷺᐲ⺋Ꮕ㔚࿶ᗵᐲޔࠬࡍࠢ࠻࡜ࡓᵄᒻขᓧ╬
࡮ㆇ↪▤ℂ 95㧔1/5㧕࠺࡯࠲ࡃ࠶ࠢࠕ࠶ࡊ㧔Ფ᦬ታᣉ㧕
࡮⷏ࠝࡦࠣ࡞ࠦ࡝ࡔ࡯࡚ࠪࡦ⸳஻ὐᬌ㧔 ᐕ  ᦬ታᣉ㧕




C㧕 8.$+ ᷹ⷰਛޔ#%7 ߢ +06'4.1%- ߇⊒↢㧔 ᐕ  ᦬⊒↢㧕




D㧕 ࠹࡟ࡔ2% േ૞ਇౕว㧔 ᐕ  ᦬ޔ ᦬ޔ ᦬ޔ ᐕ  ᦬⊒↢㧕
 ᐕ  ᦬  ᣣޔ ᦬  ᣣޔ ᦬  ᣣޔ ᐕ  ᦬  ᣣޔ࠹࡟ࡔ2% ߩേ૞ਇౕว߇⊒↢ߒߚޕ
᦬  ᣣߪࠕࡊ࡝ࠤ࡯࡚ࠪࡦߩౣ⿠േޔ ᦬  ᣣޔ ᦬  ᣣޔ ᦬  ᣣߪ┵ᧃߩౣ⿠േߢᓳᣥߒߚޕ┵
ᧃߩㆊ⽶⩄ޔ⚻ᐕഠൻ߇ේ࿃ߣផ᷹ޕㆇ↪೨ࡋ࡞ࠬ࠴ࠚ࠶ࠢߩ㗄⋡ࠍ⷗⋥ߒߚޕ
E㧕 1/5 േ૞ਇౕว㧔 ᐕ  ᦬⊒↢㧕
 ᐕ  ᦬  ᣣޔ ᦬  ᣣޔ1/5 ߩേ૞ਇౕว߇⊒↢ߒߚޕ޿ߕࠇ߽┵ᧃߩౣ⿠േߢᓳᣥߒߚޕ┵
ᧃߩ⚻ᐕഠൻ߇ේ࿃ߣផ᷹ޕㆇ↪⋥೨ߦࡋ࡞ࠬ࠴ࠚ࠶ࠢࠍߔࠆᚻ㗅ߣߒߚޕ
F㧕 ㆇ↪ᡰេࠨ࡯ࡃᄖઃߌ *&& 㔚Ḯਇౕว㧔 ᐕ  ᦬⊒↢㧕













ޕ޿ߚࠇߐᾖෳࠍޤA/ޣ᷹ⷰ +$.8 㗄 ޔߪߡ޿ߟߦ⚦⹦

⸒ឭ࡮ὐ㗴໧ 㧕















㧕᦬  ᐕ 㨪᦬  ᐕ 㧔ⷩ৻ᬺ૞ో଻஻⸳ᯏ឵੤⹤㔚࿾ၮ๺ᤘ㓌ᰴ  Υ⴫







㓌ᰴ  ߪ࿁ᰴޕߚߒᣉታࠍ឵੤ᦼቯߩ 527 ឵੤ 527  
ޕቯ੍ᣉታ឵੤ߡߦ
᦭






































଻⏕ߩᧃ┵ 6#/ ஻੍ 㧕C


























ᩞቇ╬㜞⦟ᄹ┙⋵⦟ᄹ ᣣ  ᦬ 
ᩞቇዊ଻ਭᄢ┙Ꮢ㊁ᔒ⠌ ᣣ  ᦬ 
㙚⠌ቇፒᩊᏒᎹ┙ ᣣ  ᦬ 




























































㧕᦬  ᐕ 㨪᦬  ᐕ 㧔ⷩ৻ኂ㓚஻⸳ାㅢᤊⴡ࠻࠶ࠨ࡞࠹ࡦࠗ㓌ᰴ  Υ⴫
ᱛ஗✢࿁ ᴫ⁁ᔕኻޔኈౝኂ㓚 ฬઙኂ㓚 ᣣ↢⊒ 
696 ࠻࠶࠾࡙ $#2*  
㓚᡿
᦭ ޕᣉታࠍℂୃࠅᏫߜᜬౝ࿖ޕኂ㓚࠼࡯ࡂ




































ή ޕࠆߔ឵੤ߦེᯏ஻੍ޕ㓚᡿ߩ૕ᧄ 7&8 㓚᡿ 7&8  
ଏജ㔚527ౝቶାㅢ  
ᱛ஗⛎





































































































































ޕߚߞߥߦ⢻น߇ߣߎߔ಴ߒᤋࠍ௝↹ߥ᣿㞲ࠅࠃޔߒᣂᦝ߳ 2+#65%62 ࠄ߆ 2+7*%62
ᦝᄌࡓ࠹ࠬࠪㅍવ௝ᤋ࡜ࡔࠞ 㧕E
ࠗ࠲ࠝ࠺ࡆߪߢᦝᄌޕߚߞⴕࠍᦝᄌࡓ࠹ࠬࠪㅍવ௝ᤋ࡜ࡔࠞޔߡߖࠊวߦળⷩౝߩ㙚ቇ⑼ᚲⓥ⎇࿾ᭂ


























㧕᦬  ᐕ 㨪᦬  ᐕ 㧔ⷩ৻ኂ㓚஻⸳ 0#. ࿾ၮ๺ᤘ㓌ᰴ  Υ⴫


















































㧕᦬  ᐕ 㨪᦬  ᐕ 㧔ⷩ৻ᬺ૞ో଻஻⸳ 0#. ࿾ၮ๺ᤘ㓌ᰴ  Υ⴫
㗀ᓇ ኈౝᬺ૞ ฬઙᬺ૞ ᣣᬺ૞ 
ߪ࿁ᰴޕߚߒᣉታࠍ឵੤ᦼቯߩ 527 ౝቶോᐼ ឵੤ 527 ౝቶോᐼ  
ޕቯ੍ᣉታ឵੤ߡߦ㓌ᰴ 
᦭













ޕߚ߈ߢ߇ߣߎࠆ߃ᛥߦ $F ߪᄬ ៊ޔߢ࡞
ή











ߐ⸛ᬌ߇ൻ㐳౬ߩࡃ࡯ࠨޔࠅࠃ೨એޕߚߞⴕࠍ↪ㆇߩߢบ  ࡃ࡯ࠨ JVWQU ߪߢ࿾ၮ๺ᤘޔ㒠એᰴ 
ޕࠆߥߣ↪ㆇ㐳౬ߪᓟ੹ޔࠇ߹ㄟߜᜬ߇ࡃ࡯ࠨ JVWQU ᣂߪߢ㓌ᰴ ޔࠅ߅ߡࠇ
KMK9 ࿾ၮ๺ᤘ 㧕D













ߡోߩౝࡃ࡯ࠨ࡞ࠗࠔࡈ᦭౒ޔߒუ፣߇ &+#4 ߦᤨࡊ࠶ࠕࠢ࠶ࡃߩࡃ࡯ࠨ࡞ࠗࠔࡈ᦭౒ޔߪߢ㓌ᰴ 
ߓ↢߇ᄬ៊࡞ࠗࠔࡈޔߒ┙⏕ౣࠍ㗅ᚻࡊ࠶ࠕࠢ࠶ࡃߪߢ㓌ᰴ ޕߚߒ↢⊒߇㗴໧ࠆߔᄬ៊߇࡞ࠗࠔࡈߩ
ߎࠆߔᓧขᐲ৻ߦ㑆ㅳ  ࠍࡊ࠶ࠕࠢ࠶ࡃ࡞ࡈߩࡃ࡯ࠨ࡞ࠗࠔࡈ᦭౒ޔߪߦ⊛૕ౕޕߚߌ߇ᔃࠍ↪ㆇ޿ߥ
ޔߒᗧ↪บ  ߪࠢࠬࠖ࠺ CVCUGޕߚߒߣࡊ࠶ࠕࠢ࠶ࡃࡈ࡞࠮ߩ⛯ធ CVCUG ߪᴺᚻࡊ࠶ࠕࠢ࠶ࡃޔߒߣߣ
ޕߚߞⴕࠍ↪ㆇࠆߔ࿷ሽߦరᚻ߇࡞ࠗࠔࡈࡊ࠶ࠕࠢ࠶ࡃߕᔅࠅࠃߦࡦ࡚ࠪ࡯࠹࡯ࡠ
ޤ᩺ឭޣ











ࠗࡐࠬ࠮ࠢࠕߩบ  ⸘ߩบ  ߦၴ㘩᫟ℂ▤ޔบ  ߦ㧕ቶോ੐༡⸳㧔᫟ᐶୖޔบ  ฦߦ᫟૑ዬੑ╙ޔ৻╙
ߨ᭎ޕߚߖߐ௛Ⓙบ  ߦ⥢ኋຬ㓌ᦼᄐ  ╙ޔ ╙ޔߖࠊวߦ⌕೔࿾ၮ๺ᤘߩᰴ ޔߚ߹ޕߚߒ↪ㆇߢ࠻ࡦ
'12)#2#.9)% ⵾ #)'41% ࠆ޿ߡߒ⟎⸳ߦ⥢ኋຬ㓌ᦼᄐ  ╙߮ࠃ߅ၴ㘩ޔቶോ੐༡⸳ޔ߇ߚߒ௛Ⓙߊߥ㗴໧
ޕߚߞ޽߇ⷐᔅࠆߖߐᣥᓳߢߣߎ߁ⴕࠍߒᏅ߈ᛮߩḮ㔚ޔߒࡊ࠶ࠕࠣࡦࡂޘᤨߪ
߅㑆ደዊ᷹ⷰ࿤㔌㔚㨪᫟ጀ㔌㔚ߚߒ▽᭴ⷙᣂߢ㓌ᰴ ޔߪߡߒߣ↪ㆇߩ 0#. ✢ήߩౝ࿾ၮ๺ᤘޔߚ߹ 
ޕߚߞⴕࠍ↪ㆇߩࠢ࡯ࡢ࠻࠶ࡀߩ㑆ߖࠄߒߚߒߣዪ⛮ਛࠍፉጤߢቯ㒢㑆ᦼᄐޔ߮ࠃ
ޤ᩺ឭޣ
ߞߥߣⷐᔅ߇૞േ࠻࠶࠮࡝ᐲ⒟࿁ 㨪 ߦ᦬ޔࠅ޽ߢቯ቟ਇ૞േ߇ '12)#2#.9)% ⵾ #)'41% ࠅㅢߩㅀ਄
ޕࠆߔ᩺ឭࠍᣂᦝߩ߳⒳ᯏ೎ߦ⊛㓏Ბޕߚ
0#. ✢ήౝ࿾ၮ߇ቯ⸳࡞ࡀࡦࡖ࠴ߩ I ߦ㓙ߩߘޔߺㄟߜᜬࠍེᯏ 0#. ✢ήߢ㐷ㇱߪߊߒ߽ੱ୘ޔߚ߹






㧕᦬  ᐕ 㨪᦬  ᐕ 㧔ⷩ৻ኂ㓚஻⸳ 0#. ✢ή࿾ၮ๺ᤘ㓌ᰴ  Υ⴫



































ᣉታ✵⸠⟎⸳࠼࡞࡯ࠖࡈߡߦᚲⓥ⎇࿾ᭂ ᦬  ᐕ 
ߺ⚵઒ߡߦౝ᫟૞Ꮏᬺ૞࿾ၮ๺ᤘ ᣣ  ᦬  ᐕ 




























      
ᓟୃᡷഀ⓹  ⌀౮೨ୃᡷഀ⓹  ⌀౮

      










     






⥢ኋຬ㓌ᦼᄐ  ╙ޔߢߩߥቯ੍ࠆߥߣ⸳ᣉℂಣ᳓ᳪߩ↪⥢ኋຬ㓌ᦼᄐ  ╙ޔᓟ੹ߪ‛ᑪߩߎޕߚߞ߆ߥࠊⴕ





ࠍ㧕෰᠗ߩᯏၭᩱ⩿㊁㧔ℂᢛߩᚲ႐⟎⸳ߦ᦬ ޔࠅߚ޽ߦࠆߔ⟎⸳ࠍᚲᾍ༛ߦ೨ቶോ੐༡⸳ߩ㓏  ᫟ᐶୖ
᣿ᾖޔߍ਄઀ⵝౝߪߦ᦬ ޕੌ⚳߇੐Ꮏ⟎⸳ᚸ᳇឵ޔ੐Ꮏ੗ᄤޔߡ┙ߺ⚵ߩ㧕ოޔᩇ㧔૕ゎߪߦ᦬ ޕߚߞⴕ
ޕߚߞⴕࠍ⟎⸳ེ⍮ႎἴἫޔ⟎⸳࠻ࠢ࠳᳇឵ㇱᄖ߇㓌᪾ᯏߦ᦬ ޔߒੌ⚳߇੐Ꮏ






ߢบ  ᯏᵺᷡ᳇ⓨߣบ  ᚸ᳇឵ߩ㕙੗ᄤߪ࿷⃻ޕߚߞⴕࠍ੐Ꮏടㅊߩᚸ᳇឵ߦ᦬ ޔߢߩߚ޿ߡߞ૛ߦ
߽ߡߒ↢⊒߇ἴἫߢㇱౝߪߡ޿߅ߦ᧚ⵝౝޔ߼ߚࠆ޽߇ࠇᕟߩἴἫޔߪߡ޿߅ߦ⸘⸳ߩᚲᾍ༛ޔߚ߹ޕ↪ㆇ
ޕߚ޿↪ߦ㕙੗ᄤߣ㕙ოࠍ OO ߺෘ࠼࡯ࡏ⤉⍹ൻᒝޔ߁ࠃ޿ߥࠄ߇ᐢ߃Άߦߋ⋥
     













╙  ዬ૑᫟( ᑈਅਛᄩㇱṳ᳓߇޽ߞߚߚ߼ޔ㧙 㓏ធวㇱ㒐᳓Ꮏ੐㧔ࠪ࡯࡝ࡦࠣᎿ੐㧕ታᣉޕ













































































F㧕 ╙  ࿁⺞㆐ෳ⠨૞ᚑޔㅍઃ





























































߆  ᣣ  ᦬ ޔ߼ߚߚ߼ᱛࠍ᳇㔚ߩౝ᫟೙▤ޔߦ⊛ᤨ৻ޔ߼ߚߔ߆ੇࠍࠬࡦ࡜࠻ߣ⋚㔚ಽޔ߼ߚߩߎ


















ᒁޕߚߞ߆ߥࠇࠄ⷗ߪὐ㗴໧ߩ╬ࠇഀޔ៊⎕߽૕㛎⹜ߩߤޔ߇ߚߞⴕࠍኤⷰㆊ⚻㑆ᐕ  ߒ⟎⸳ߢ㓌ᰴ 
ޕᣉታ⛯⛮߽ߢ㓌ᰴ ޔ߈⛯߈
⸘ᐲ᷷Ḩ 





ޕߚࠇࠊⴕ࿁ ᦬ ޔ࿁ ᦬ ޔ࿁ ᦬  ߪㅍ⒖ߩ


































 ࡙࠾࠶࠻㧦ࠕࡦ࠹࠽  ᧄਛ  ࡙࠾࠶࠻ࠍ⸃૕Ꮏᢙขࠅߩὑޔ⸃૕ޕ
ࠕࡦ࠹࠽ㇱ෸߮㋕㛽ㇱ᧚ߪޔౣ⚵ߺ┙ߡน⢻ߩࠃ߁ߦ⸃૕෸߮ HV ࠦࡦ࠹࠽౉ࠇޕ
D㧕 O ࠺࡞࠲ࠕࡦ࠹࠽ߩ᠗෰



































































ୖᐶ᫟  㓏㧦ᣣ↪ຠ ᢥᚱౕ ᪿ൮↪ౕ ෠ᚱ↪ຠ ୘ੱⵝ஻੍஻ ᣏⴕ↪⺞ℂ㆏ౕ ㊁ᄖ↪౒หⵝ஻
ୖᐶ᫟  㓏㧦㕖Ᏹ↪࡟ࠬࠠࡘ࡯ⵝ஻ 㕖Ᏹ↪⺞ℂ㆏ౕ ゞタ↪㕖Ᏹ㘩 ࠕࠗࠬ࠼࡝࡞࠮࠶࠻





















㧕࠻࠶࠮ ↪ੱ ޔࠅ౉ࠬ࡯ࠤࠢ࠶࠴ࠬ࡜ࡊ㧔஻ⵝ࡯ࡘࠠࠬ࡟↪タゞ 㧕C
ޕߚߒߦ߁ࠃࠆ߈ߢᔕኻߦᤨᏱ㕖ߢࠎⓍߟߠ࠻࠶࠮  ߦゞ਄㔐ޔߦ㓙ࠆߌដ಴ߦᄖ㊁
㧕࠻࠶࠮ ↪ੱ ޔࠅ౉ࠬ࡯ࠤࠢ࠶࠴ࠬ࡜ࡊ㧔஻ⵝ࡯ࡘࠠࠬ࡟↪ⴕᣏ㒽ౝ 㧕D
ޕߚߒߦ߁ࠃࠆ߈ߢᔕኻߦᤨᏱ㕖ߡߒⴕ៤ߦ㓙ࠆߌ߆಴ߦⴕᣏ㒽ౝ
㧕࠻࠶࠮ ↪ੱ  ࠅ౉ࠢ࠶ࠩ㧔࠻࠶࠮࡯ࡘࠠࠬ࡟↪㓌࡯ࡘࠠࠬ࡟ 㧕E
ޕߚߒ஻Ḱߦ߁ࠃࠆߖ಴ߜᜬߢ޿ᜂ߇ຬ㓌࡯ࡘࠠࠬ࡟ޔߦᤨߚࠇߐേ⊒߇࡯ࡘࠠࠬ࡟



































 ᦬  ᣣ ਛᧄ ↰ਛᖝሶ 㜞⷗ ᄢᏒ ᪀ේ ችౝ ਄ේ ᄢ⼱ ጟ↰ ┙ᧄ
 ᦬  ᣣ Ꮏ⮮ Ⴎ᳓ᵹ Ⴧ᳗ ౝ↰ ⍹↰ ർፉ ዊਭ଻ ↰ਛ ੑㇱ ┙ᧄ







 ᦬  ᣣ ਛᧄ ᧻ర Ⴎ᳓ᵹ ᄢᏒ ᪀ේ ੗㊁ ችౝ ਄ේ ർፉ ┙ᧄ ૒ޘᧁ
 ᦬  ᣣ Ꮏ⮮ 㜞⷗ Ⴧ᳗ ౝ↰ ᄢ⼱ ㋈ᧁ ጟ↰ ዊਭ଻ ┙ᧄ ૒ޘᧁ










䋮੐᡿䈱⁁ᴫ㩷 䋮ᕋᚒੱ䈱ኈᘒ㩷 䋮ᢇഥ䈱ᔅⷐᕈ㩷 






















䇼೽๟ᵄᢙ䇽㩷 㪲ᴪጯ㪴㩷㪊㪇㪉㪋䌫䌈䌺㩷 㩷 㪲ౝ㒽㪴㩷㪎㪎㪎㪈㫂㪟㫑㩷



















ࠬࡀ࡯ࡂߩ↪೑ࠣࡦ࡝ࠬ ࠬࡀ࡯ࡂ࠻ࠬࠚ࠴ ࠬࡀ࡯ࡂ࠻࠶ࠪ ⌕ⵝߩࠬࡀ࡯ࡂ
 ࡯ࡘ࡝ࠢࠬࠬࠗࠕ ࡯ࡃ࡯ࡁࠬ ᣇࠅߣߩὐᡰ
߮⚿࠻ࠬࡑඨ
࠴࠶ࡅ࡯࠲ࡦࡓ ߺࠄ߇⣶ ߺࠄ߇⢋ ⴚᛛ଻⏕
࡝ࠣ࡝ࠣ Ⅳ࠻ࠗࠛ 㒠ਅု 
 ࡞࡯ࡑ࡙ ࠢ࠶ࠫ࡯࡞ࡉ ಴⣕Ꮖ⥄
࿁  ╙
߮⚿࠻ࠬࡑඨ





㧦 㧦 㧦 㧦
↪೑ࠢ࠶ࠩ ↪೑࡞ࠗࠩ ᴺㅍ៝



















ޔᧄ┙ޔ଻ਭዊޔᧄਛޤᏧ⻠⃰ ޣ ✵⸠࡯ࡘࠠࠬ࡟࿁  ╙ ᣣ  ᦬ 
ㇱੑޔၔ㊄ޔ↰ศޔ㊁੗ޔ᳗Ⴧޔ⷗㜞ޔర᧻
ޔᧄ┙ޔේ᪀ޔᧁޘ૒ޤᏧ⻠⃰ ޣ ✵⸠࡯ࡘࠠࠬ࡟࿁  ╙ ᣣ  ᦬ 
ర⑺ޔፉർޔ⼱ᄢޔౝችޔ๺ᵤޔ᧛ᧁޔ㧕ᖝ
ਛ↰ޔ⮮Ꮏ
















ޔᧄ┙ޔේ਄ޤᏧ⻠⃰ ޣ ✵⸠࡯ࡘࠠࠬ࡟࿁  ╙
㊁੗ޔ๺ᵤޔ᧛ᧁޔ㧕ᖝ㧔ਛ↰
ޔᧄ┙ޔᧄਛޔ଻ਭዊޤᏧ⻠⃰ ޣ ✵⸠࡯ࡘࠠࠬ࡟࿁  ╙ ᣣ  ᦬ 
ర⑺ޔ↰ศޔፉർޔ↰⍹ޔ↰ౝ
ޔᧄ┙ޔ଻ਭዊޤᏧ⻠⃰㧝ޣ ✵⸠࡯ࡘࠠࠬ࡟࿁  ╙ ᣣ  ᦬ 
㧕ୃ㧔ਛ↰ޔ↰ጟޔፉർޔᏒᄢޔ᧛ᧁޔర᧻ޔ⮮Ꮏ





















㩷䉴䊈䊷䊊䈱↪೑䉫䊮䊥䉴 㩷䉴䊈䊷䊊䊃䉴䉢䉼 㩷䉴䊈䊷䊊䊃䉾䉲 ⌕ⵝߩࠬࡀ࡯ࡂ
ᴺ↪૶ߩߘߣីᛠߩ஻ⵝ↪࡯ࡘࠠࠬ࡟ ᴺ↪૶ߩ஻ⵝ࡯ࡘࠠࠬ࡟
 ࡯ࡘ࡝ࠢࠬࠬࠗࠕ ࡯ࡃ࡯ࡁࠬ ᣇࠅߣߩὐᡰ
߮⚿࠻ࠬࡑඨ





࠴࠶ࡅ࡯࠲ࡦࡓ ߺࠄ߇⣶ ߺࠄ߇⢋ ⴚᛛ଻⏕
࡝ࠣ࡝ࠣ Ⅳ࠻ࠗࠛ 㒠ਅု 
 ↪೑ࠢ࠶ࠫ࡯࡞ࡊ ಴⣕Ꮖ⥄















✵⸠࡯࠳࡯࡝࡯ࡘࠠࠬ࡟࿁  ╙ ᣣ  ᦬ 
ᧁޘ૒ޔ଻ਭዊޔේ਄ޔᧄਛޔᧄ┙
✵⸠࡯࠳࡯࡝࡯ࡘࠠࠬ࡟࿁  ╙ ᣣ  ᦬ 
ᧁޘ૒ޔ଻ਭዊޔේ਄ޔᧄਛޔේ᪀ޔᧄ┙
















































































࿕ቯᴺ 㧔ਃⷺᏐ ࠹࡯ࡊ ൮Ꮺ㧕




















































 ᦬  ᣣ ⷏ߩᶆᶏ᳖ )25 ⸳⟎㧔࿾࿤㧕
 ᦬  ᣣ ጤፉ .#0 ࠪࠬ࠹ࡓ┙ߜਅߍ
.#0
 ᦬  ᣣ ߣߞߟ߈ጧ࡞࡯࠻஦ኤ
㓌ో૕
 ᦬  ᣣ 㝼㘃↢ᘒ⺞ᩏ
Ṫදଥ
 ᦬  ᣣ ߣߞߟ߈ጧ 6 ઃㄭ࡞࡯࠻஦ኤ
㓌ో૕㧕
 ᦬  ᣣ ߣߞߟ߈ጧ 6 ઃㄭ࡞࡯࠻஦ኤ
㓌ో૕㧕
 ᦬  ᣣ ะጤ࡞࡯࠻⁁ᴫ⺞ᩏ
㓌ో૕㧕
 ᦬  ᣣ ⷏ࠝࡦࠣ࡞ḓᴧ⟲ߢߩ↢‛ࠨࡦࡊ࡝ࡦࠣ
↢‛㧕
 ᦬  ᣣ ࡜ࡦࠣࡎࡉ࠺ᣇ㕙࡞࡯࠻஦ኤ
㓌ో૕
 ᦬  ᣣ ߣߞߟ߈ጧ )25 ࿁෼㧔࿾࿤㧕
 ᦬  ᣣ ࡕ࡟࡯ࡦ᳖ᴡ⎇ୃ
㓌ో૕







 ᦬  ᣣ ౏↪᳖↪᳖ጊ஦ኤ
㓌ో૕
 ᦬  ᣣ ⷏ࠝࡦࠣ࡞࠹࡟ࡔ࠻࡝࡯ዊደࡃ࠶࠹࡝࡯ల㔚࡮࡝ࠝࡔ࡯࠲ࠕࡦ࠹࠽଻቞㧔ቮⓨ㧕
 ᦬  ᣣ ⷏ߩᶆᶏ᳖ )25 ଻቞㧔࿾࿤㧕
 ᦬  ᣣ 5/ ࿁෼ޔᯁជࠅ಴ߒ㨯࿁෼
ᯏ᪾ޔήੱ᳇⽎⸘࠺࡯࠲࿁෼
᳇⽎






 ᦬  ᣣ
࡜ࡦࠣࡎࡉ࠺࡞࡯࠻ . ࡐࠗࡦ࠻એ㒠ߩࠬࠞ࡞ࡉࠬࡀࠬᣇ㕙߳ߩ࡞࡯࠻ᣂ⸳ޔ࡜ࡦ
ࠣࡎࡉ࠺ⴼᶆ᷹ⷰዊደߩ᷹ⷰᵴേ෸߮㕖Ᏹ↪Άᢱߩ⵬లޕ㧔㓌ో૕㧕
 ᦬  ᣣ ࡜ࡦࠣࡎࡉ࠺ߑߊࠈᳰḓ᳓⺞ᩏ
↢‛࡮㓌ో૕
 ᦬  ᣣ ౏↪᳖ណข᳖ጊㆬቯ
㓌ో૕
 ᦬  ᣣ ╙  ࿁ࠕࠗࠬࠝࡍ࡟࡯࡚ࠪࡦ
㓌ో૕
 ᦬  ᣣ







50/&㨗㨙Ფޔ*࡮*࡮5࡮< ฦ  ᧄޔߺߕ߶ 
ᧄ㧕
η㧚 ᰴ࠼࡯ࡓᣏⴕ↪ߩΆᢱ࠺ࡐ +/㧦Άᢱᯁ  บ
ධシ  ᧄ
 ᦬  ᣣ < ᡿㓚 5/ ୃℂ࡮࿁෼
ᯏ᪾㧕
 ᦬  ᣣ ╙  ࿁ࠕࠗࠬࠝࡍ࡟࡯࡚ࠪࡦ㧔㓌ో૕㧕
 ᦬  ᣣ ࡞ࡦࡄ࡞࡯࠻ᶏ᳖⁁ᴫ⺞ᩏ
↢‛㧕






 ᦬  ᣣ ᳖ጊ࡟ࠢ࡝ࠛ࡯࡚ࠪࡦ
㓌ో૕㧕
 ᦬  ᣣ ࡍࡦࠡࡦ୘૕ᢙ⺞ᩏ ࠬࠞ࡞ࡉࠬࡀࠬࠛ࡝ࠕ㧔↢‛㧕
 ᦬  ᣣ






 ᦬  ᣣ ࡍࡦࠡࡦ༡Ꮍᢙ⺞ᩏ ࡜ࡦࠣࡎࡉ࠺ࠛ࡝ࠕ
↢‛
 ᦬  ᣣ ߒࠄߖ⥶〝Ⓧ㔐࡮᳖ෘ⺞ᩏ
㓌ో૕㧕
 ᦬  ᣣ




 ᦬ߦ  ᰴ㓌ߢ⸘↹ߐࠇߡ޿ࠆ㊁ᄖࠝࡍ࡟࡯࡚ࠪࡦߩ᭎ⷐࠍᛠីߒޔᐕ㑆ࠬࠤࠫࡘ࡯࡞ࠍ૞ᚑߒߚޕߘ
ߩᓟޔ᷹ⷰ߿૞ᬺߩㅴ᝞⁁ᴫߦ޽ࠊߖޔᒰ⹥ㇱ⟑ߣ⋧⺣ߒߥ߇ࠄ⺞ᢛࠍⴕߥߞߚޕ
㧕 ᤘ๺ၮ࿾9KMKߩᵴ↪





 ᐼോޣ5+5ޤ ੑㇱ ᕡ⟤
⿧౻೨ඨߪޔ㓌ో૕ߩ⸘↹ࠍᛠីߒޔⴕേߩ౞Ṗൻࠍ࿑ࠆߎߣࠍਛᔃߦᬺോࠍⴕߞߚޕ߹ߚᓟඨߪޔ ᰴ㓌
ߣㅪ៤ߒో૕⊛ߥㅪ⛊⺞ᢛ߿⿧౻੤ઍḰ஻ߦ޽ߚࠆᬺോࠍⴕߞߚޕฦᬺോߪޔ ᰴ㓌߆ࠄߩᒁ⛮⾗ᢱ㧔 ᰴ⿧
౻ਛ 2% ᡿㓚ߦࠃࠅ೨ඨߩ⾗ᢱ߇ߥߊޔ ᰴߩ⾗ᢱࠍෳ⠨ߦߒߚ㧕ਗ߮ߦ಴⊒೨ߦ㐿௅ߐࠇߚޟධᭂ࿾ၞ᷹ⷰ
Ḱ஻ㅪ⛊ળޠߩ⾗ᢱࠍၮߦⴕ޿ޔߘߩઁߦⵝ஻ㇱ㐷㧔ኅ㔚⵾ຠ࡮ᢥᚱౕ࡮ᣣ↪ຠ࡮ᇅᭉ↪ຠ╬㧕ߩ▤ℂ⵬లޔ































ᐕ㑆ߩਥⷐᬺോౝኈࠍએਅߦㅀߴࠆޕ ᐕ  ᦬  ᣣߦ  ᰴ㓌ߣߩ⿧౻㓌੤ઍᑼࠍ⨹ᄤߩߚ߼▤ℂ᫟㘩ၴ
ߢⴕ޿ޔ⿧౻㓌੤ઍት⸒ᓟߩมળㅴⴕࠍⴕߞߚޕ ᦬  ᣣ⿧౻ᚑ┙ᑼ
ၮ࿾೨ᐢ႐ਗ߮ߦ૞ᬺᎿ૞᫟೨ߦߡ⑔
ፉ㓌ຬᘨ㔤⑂ࠍⴕ޿ޔߤߜࠄ߽มળㅴⴕࠍⴕߞߚޕ ᦬ߩࡒ࠶࠼࠙ࠗࡦ࠲࡯⑂ߢߪධᭂߦ޽ࠆฦ࿖ߩၮ࿾ߣࠣ
࡝࡯࠹ࠖࡦࠣࠞ࡯࠼ߩ੤឵ࠍࡔ࡯࡞ߢⴕߞߚޕ ᦬ਛᣨߦߪ  ᰴ㓌߳ߩ⺞㆐ෳ⠨ᗧ⷗ࠍ૞ᚑߒߚޕ ᦬ਛᣨߦ
ߪޔ୘ੱᶖ⾌ಽߩ఺⒢ຠ⾼౉ขࠅ߹ߣ߼ࠍⴕ޿ޔ ᰴ㓌߳ଐ㗬ߒߚޕ߹ߚޔหᤨᦼࠃࠅᜬߜᏫࠅ‛⾗ߩ⺞ᩏࠍ
㐿ᆎߒޔ ᦬෸߮  ᦬ߦᜬߜᏫࠅ࡝ࠬ࠻ࠍߣࠅ߹ߣ߼ߚޕ
 ᦬ਅᣨ߆ࠄ  ᰴ㓌ߩฃ౉ࠇḰ஻ࠍᓢޘߦ㐿ᆎߒޔୖᐶ᫟ߦ଻▤ߒߡ޿ߚᄐᦼ㓌ຬኋ⥢↪ࠦࡇ࡯ᯏޔᢥౕ





ᒁ⛮߉ࠍⴕ޿ޔ ᦬  ᣣߦ⿧౻੤ઍᑼࠍၫࠅⴕߞߚޕ





















 ᦬ ೋᣨ ᰴ㓌߳ߩ౻⸠ࡔ࠶࠮࡯ࠫㅍઃ ᭂ࿾⎇ߣߩㅪ⛊
 ᦬ ਛᣨ ㆊඨᢙઍ⴫⠪୥⵬⠪ㆬ಴ㆬ᜼ታᣉ ᭂ࿾⎇ߣߩㅪ⛊













































































































































࿁ᢙ ᣣઃ ᤨ㑆 ࿁ᢙ ᣣઃ ᤨ㑆
  ᦬  ᣣ
ᧁ 㨪   ᦬  ᣣ
㊄ 㨪
  ᦬  ᣣ
㊄ 㨪   ᦬  ᣣ
᦬ 㨪
  ᦬  ᣣ
Ἣ 㨪   ᦬  ᣣ
᳓ 㨪
  ᦬  ᣣ
ᧁ 㨪   ᦬  ᣣ
㊄ 㨪
  ᦬  ᣣ
᦬ 㨪   ᦬  ᣣ
᦬ 㨪
  ᦬  ᣣ
᳓ 㨪   ᦬  ᣣ
ᧁ 㨪
  ᦬  ᣣ
㊄ 㨪   ᦬  ᣣ
᦬ 㨪
  ᦬  ᣣ
Ἣ 㨪   ᦬  ᣣ
᳓ 㨪
  ᦬  ᣣ
㊄ 㨪   ᦬  ᣣ
࿯ 㨪
  ᦬  ᣣ
㊄ 㨪   ᦬  ᣣ
࿯ 㨪
  ᦬  ᣣ
Ἣ 㨪   ᦬  ᣣ
᳓ 㨪
ࠝࡍ࡟࡯࡚ࠪࡦળ⼏ ో૕ળ⼏
࿁ᢙ ᣣઃ ᤨ㑆 ࿁ᢙ ᣣઃ ᤨ㑆
  ᦬  ᣣ
࿯ 㨪   ᦬ ᣣ
ᣣ 㨪
  ᦬  ᣣ
Ἣ 㨪   ᦬  ᣣ
᳓ 㨪
  ᦬  ᣣ
ᧁ 㨪   ᦬  ᣣ
㊄ 㨪
  ᦬  ᣣ
࿯ 㨪   ᦬  ᣣ
ᣣ 㨪
  ᦬  ᣣ
Ἣ 㨪   ᦬  ᣣ
᳓ 㨪
  ᦬  ᣣ
㊄ 㨪   ᦬  ᣣ
࿯ 㨪
  ᦬  ᣣ
᦬ 㨪   ᦬  ᣣ
Ἣ 㨪
  ᦬  ᣣ
Ἣ 㨪   ᦬  ᣣ
ᧁ 㨪
  ᦬  ᣣ
࿯ 㨪   ᦬  ᣣ
ᣣ 㨪
  ᦬  ᣣ
᦬ 㨪   ᦬  ᣣ
᦬ 㨪
  ᦬  ᣣ
᳓ 㨪   ᦬  ᣣ
ᧁ 㨪

















































ޔߜߩߚࠇߐャⓨ߇╬⚕ᚻޔ♳㘩⸤ᆔޔ⾗‛ᕆ✕㓌ᰴ ޔຬੱ㓌ᧄ㓌ᰴ ޔߒ⌕೔߇ଢ৻╙ߦᣣ  ᦬ 





ࠇߐᆎ㐿߇ㅍャ਄᳖ࠄ߆ᄛᣣ  ᦬ ޕߚߞ߆ߥ߹ㅴࠅㅢቯ੍ߤߥࠆߥߦᱛਛ߿ᢿਛޘᐲޔࠅ޽߽㗅ਇ୥ᄤ
߆  ࠆ߹✦߇㔐ߪㅍャ਄᳖ࠅᏫߜᜬ࡮ߺㄟߜᜬ߼ߚߚ޿ߡߒൻエ߽㔐ߪਛᣣޔ߇ࠆ޽߽㔐ޔෘ᳖ޕߚ
 ߺߩᣣ  ᦬ 
ߚߒᣉታࠍᬺ૞ㅍ㈩ߢ߹㗃 㨪ޔ޿ⴕࠍߌฃ⩄ߩࠄ߆ߖࠄߒߢ߹  ࠄ
ޕᆎ㐿
ขベゞޔߪߦߺㄟߜᜬߩࡦ࡯࡟ࠢࡦ࡯࡟࠹ࡈ࡜ࡦ࠻ ޕߚߒੌ⚳ߢ㑆ᣣ  ߩᣣ 㨪 ߪㅍャߺㄟᜬ਄᳖
⥶㔍ߤߥ߁ⴕࠍᒁ‧ߩߢ࡯ࠩ࡯࠼࡞ࡉߪߦᤨߍ឴㒽ޔ޿ⴕࠍᒁ‧ࠆࠃߦบ㧟ゞ਄㔐ߢ࡞ࡉ࡜࠻ߩᯁߌઃࠅ
ⴕࠍᬺ૞Ⓧ㓸ߩ߳࠼࡯ࡗ࠽࠹ࡦࠦ࡮஻Ḱߩ߼ߚߩࠅᏫᜬࠄ߆ੌ⚳ㅍャ਄᳖ޕߚࠇߐ౉៝ߡߞ߆߆㑆ᤨ  ߒ
ޕߚߒੌ⚳ߦᣣ  ࠅ޽߽ᣣߚࠇߐᱛਛ߼ߚߩൻᖡ୥ᄤ߇ߚߒᆎ㐿ࠍㅍャ਄᳖ࠅᏫᜬࠄ߆ᣣ  ᦬ ޔ޿





ޔߚ߹ޕߚߞ޽ߢOޔVޔᪿ  ߢ⸘วޔߪ⾗‛↪౏ࠅᏫᜬ㓌ᰴ  ߚࠇࠄㅍߦߖࠄߒ
ߣߎࠆᏫᜬࠍ➧ࡓ࡜࠼ߩᰴ ޔᰴ ޔㇱ৻ߩ‛᫈ᑄᰴ  ߮෸࡞ࡆ࡯ࡕ࡯ࡁࠬߚߞ߆ߥ᧪಴ࠅᏫߜᜬߢᰴ
ޕߚࠇߐℂᢛߊߥ߇‛⟎ᱷᄖએ࠻࠶࡟ࡄߪߦㄝ๟࠻࡯ࡐ࡝ࡋ #ޔߢ
⛔♽⛊ㅪ 㧕





㓌ㇱੑޔ↰ศᰴ ޔᎹᏒᰴ  ߪ஥࿾ၮ๺ᤘޔࠅߚ޽ߦᓎ⛊ㅪ࡮ᢛ⺞ߡߦ஥ߖࠄߒ߇㐳㓌೽Ⴆᄢ㓌ᰴ 
ޕߚߞߥߣญ⓹߇ຬ
ޕߚߒߣᧄၮࠍ (*7 ߪᓟጯធޔ޿ⴕߢ㧕↱⚻ቶାㅢ㧔(*8 ߪਛャⓨ஻Ḱޔߪߡ޿ߟߦ⛊ㅪࠆߔ㑐ߦㅍャ




࠶࡜࠻ޔบ  ࠢ࠶࡜࠻߈ઃࡦ࡯࡟ࠢဳዊޔߒᒰᜂ߇ຬ㓌ᎹᏒോᐼᰴ ޔㇱੑᰴ ޔߪߡߒ㑐ߦߌฃ⩄





ᚻഥޔ࡯ࡃࠗ࡜࠼ߪࡓ࡯࠴ㅍ㈩ޕߚߞⴕࠍㅍ㈩ࠅࠃ࠻࡯ࡐ࡝ࡋ # ߢบ  ࠢ࠶࡜࠻ߣบ  ࠢ࠶࡜࠻߈ઃࡦ













࡯࡟࠹ࡈ࡜ࡦ࠻  ႐ฃ⩄ߒࠄ᥍⷗ޔบ ޔޔޔޔ/5 ゞ਄㔐↪૶ ᤨㅍャ࠽࠹ࡦࠦ VH
ޕฬ  ࠢ࠶ࠚ࠴‛⩄ޔฬ  ߌដ₹ޔบ  ࠢ࡯ࠜࡈဳᄢޔบ㧝ࡦ࡯࡟ࠢࡦ
࠹ࡦࠦߢࡦ࡯࡟ࠢࡦ࡯࡟࠹ࡈ࡜ޔߒᒁ‧ߢ߹ࡦࠗ࡜ߩࠅ߉ࠅ߉஥ࡦ࡯࡟ࠢࡦ࡯࡟࠹ࡈ࡜ࠍᯁ࠽࠹ࡦࠦ
ޕߚߒ೉ᢛߒേ⒖߳႐߈⟎࠽࠹ࡦࠦޔ޿ߊߔߢࠢ࡯ࠜࡈဳᄢߒࠈ㒠ߦ਄ߩᧁᨉޔߍ਄ߜᜬࠍ࠽
ࠢࡦ࡯࡟࠹ࡈ࡜㧕೨᫟૞Ꮏᬺ૞㧔႐ฃ⩄ޔบ ޔޔޔޔ/5 ゞ਄㔐↪૶ ᤨㅍャ⾗‛ဳᄢ










㔐ߩ႐ฃ⩄߃ടߦࠇߘᘒ⁁᳖ᶏߣ୥ᄤޔ߇ߚߒߣߣߎ߁ⴕߢᤨ  ࠄ߆ᤨ  ࠍ㑆ᤨㅍャߪቯ੍ߩೋᒰ
ᓟ⛊ㅪ߳ߖࠄߒޔߡ߼᳿ࠍ㑆ᤨᆎ㐿ࠅࠃߦᢿ್ߩછਥ༡⸳ߦಽ  ᤨ  ߩᣣᒰㅍャޔߒᘦ⠨ࠍᘒ⁁ߩ㕙
ޕ㧕ࠅࠃߦቯ቟ਇ߇ᘒ⁁਄᳖ޔߕࠄ߇ਅ߇᷷᳇ࠅࠃߦ㗅ਇ୥ᄤ㧔ߚߒᣉታ
ߡ޿ߟߦ㊂㊀࠽࠹ࡦࠦ 㧕E
ࠈ㒠߳஥࠼࡯ࡗ࠽࠹ࡦࠦࠄ߆㧕਄㔐㧔ࠫ࡯࠹ࠬޔߍ਄ษࠍ࠽࠹ࡦࠦ VH ߢࡦ࡯࡟ࠢ࡯࠲ࡈ࡜ࡦ࠻ 


















ޕੌቢ஻Ḱߦ⣁࠻࡯ࡐ࡝ࡋ # ߦᣢߪ࠻࠶࡟ࡄ➧ࡓ࡜࠼ޕߚߒ⟎ᱷߦࠅነ࠻࡯ࡐ࡝ࡋ # ೨ᐶୖ▽ᑪ᪾ᯏ
㘃ࡌࡦࡏ▤න 㧕D
࠶࡟ࡄߢタᷙ㐷ㇱޔઁߩߘޕੌቢⓍ㓸ߦᣣ  ᦬ ޔߪᧄ  ࡌࡦࡏ▤නޔၮ  ࡞࠼࡯ࠞࡓ࠙࡝ࡋ⽎᳇
ޕߚ޿߅ߡߒⓍ㓸ߦㄝ๟࠻࡯ࡐ࡝ࡋ # ߦߢ߹ᣣ  ᦬  ߡߒࠣࡦࠪ࠶࡜ߦ࠻
ャⓨ‛⑳ࠅᏫߜᜬ 㧕










ฬ ຠ ‛ ⷐ ਥ   O
Ⓧኈ✚  I M 
 ㊂ ㊀ ✚ ᢙ ᪿ 㘃 ಽ ㅍ ャ
᧚ᯏ᷹ⷰ    Ᏹቯጀ㔌㔚
ᢱ⾗࡮ེᯏ᷹ⷰ    Ᏹቯ⽎᳇
ᢱ⾗࡮ེᯏ᷹ⷰ    ࿤ⓨቮ
ࡌࡦࡏ࡮ᢱ⹜⾗࡮ེᯏ᷹ⷰ    ࿤᳓᳇
ᢱ⾗࡮᧚ᯏ᷹ⷰ    ࿤࿾




ᯏ᪾    
ㅢା    ㅢାᯏ᧚࡮⾗ᢱ
ක≮    ක≮ᯏེ࡮ᆔ⸤ࠨࡦࡊ࡞
ⅣႺ଻ో    ࠨࡦࡊ࡞
ⅣႺ଻ో
ᑄ᫈‛    ᑄ᫈‛࡮ࠨࡦࡊ࡞
.#0࡮ࠗࡦ࠹࡞ࠨ࠶࠻   
ࠗࡦ࠹࡞ࠨ࠶࠻࡮ࡀ࠶࠻ࡢ࡯
ࠢᯏེ
ᑪ▽    
ⵝ஻࡮(#    ⾉ਈⵝ஻ຠ
౏↪ຠ࡮ᐼോ    ᦠ㘃࡮⾉ਈ 2%
 ᰴ ౏↪ว⸘    
 ᰴ ⑳‛    

⴫Υ ⩄ฃߌ࡮ᜬᏫࠅャㅍ㑐ㅪ૞ᬺ᭎ⷐ














 ᰴ㓌ੱຬޔ ᰴ㓌✕ᕆ‛ຠޔᄐᦼ㓌ຬኋ⥢↪㘩♳ޔ ᰴ㓌⑳
‛   
  Ḱ஻ⓨャ
 ᰴᄐ㓌㘩♳ޔ✕ᕆ‛ຠޔᄐᦼ㓌ຬኋ⥢↪㘩♳ޔ㊁ᄖ᷹ⷰ‛⾗ޔ
 ᰴ㓌⑳‛  ޔ ᣣว⸘  ଢ





ޟߒࠄߖⷰޠ ᷹㓌౏ቶߦߡ  ᰴ  ᰴ‛⾗ャㅍߦߟ޿ߡㆇ↪⑼ߣ
ਔ㓌ャㅍᜂᒰ⠪ߦࠃࠆᛂߜวࠊߖࠍⴕ߁
  ࡃ࡞ࠢャㅍ
































ࡋ࡝࠙ࡓࠞ࡯࠼࡞ޔࡏࡦࡌ㘃 ⸘  ଢ # ࡋ࡝ࡐ࡯࠻
   ⑳‛㓸Ⓧ✦ಾ
 ඦᓟ ⑳‛⒖േ ㅢ〝᫟ψゞᐶ
  ⓨャ  ᰴ㓌ੱຬޔ⦁ቶⴕ߈⑳‛ޔ৻⥸‛⾗ 

㧕 ໧㗴ὐ࡮ឭ⸒















































ຬ㓌ᧄ┙ޔၔ㊄ޔ㐳㓌⮮Ꮏ ᣣ  ᦬  ା੤⹤㔚ኅߩὼ⥄ᐕዋౝ⒩
ຬ㓌ㇱੑޔ↰⍹ޔ㐳㓌⮮Ꮏ ᣣ  ᦬  ା੤⹤㔚 㙚᳃౏ᄩਛᏒ㙚ᄢ




⑺↰ߐ߈߇ߌᣂႎ␠ 㔚⹤੤ା  ᦬  ᣣ Ꮏ⮮㓌㐳ޔ⍹↰ޔੑㇱ㓌ຬ
᧲੩ࡆ࠶ࠢࠨࠗ࠻㧔ࡂࡓࡈࠚࠕ㧕㔚⹤੤ା  ᦬  ᣣ ᄢ⼱㓌ຬ
⒩ౝ✚วᢥൻ࠮ࡦ࠲࡯ 㔚⹤ኻᔕ  ᦬  ᣣ 㜞⷗㓌ຬ
ᐢፉᏒ┙࿑ᦠ㙚 㔚⹤੤ା  ᦬  ᣣ ᄢ⼱㓌ຬ
ࠫࡖࡄࡦ (/ ࡀ࠶࠻ࡢ࡯ࠢ 㔚⹤੤ା  ᦬  ᣣ Ꮏ⮮㓌㐳
(/᧲੩ 㔚⹤੤ା  ᦬  ᣣ Ꮏ⮮㓌㐳











 ᐕ  ᦬㨪 ᦬㧔 ࿁㧕 Ꮏ⮮㓌㐳
ᚱᣣᣂ⡞ޟධߩᨐߡߩᚱᎺ
ੱޠ
 ᐕ  ᦬㨪 ᐕ  ᦬㧔 ࿁㧕 ㋈ᧁ㓌ຬ
ሶଏߩ⑼ቇ







 ᐕ  ᦬㨪 ᐕ  ᦬㧔 ࿁㧕 ᧁ᧛㓌ຬ
ᣣᧄࠕࡑ࠴ࡘࠕή✢ㅪ⋖
ነⓂᢥ ޟධᭂ࡟ࡐ࡯࠻ޠ
 ᐕ  ᦬㨪 ᐕ  ᦬㧔 ࿁㧕 ᄢ⼱㓌ຬ
ᤨ੐ㅢାޟධᭂࠞ࡜࡯ޠ  ᐕ  ᦬ޔ ᐕ  ᦬㧔 ࿁㧕 ᧁ᧛㓌ຬ












 ᐕ  ᦬
 ࿁ Ꮏ⮮㓌㐳
ዊቇ㙚 &+/'  ᐕ  ᦬
 ࿁ ⑺ర㓌ຬ




.#0 ᜂᒰߩᡰេࠍᓧߡޔධᭂᢎቶߣ࿖ౝฦࠗࡌࡦ࠻ࠍ 68 ળ⼏ࠪࠬ࠹ࡓߦࠃࠆᖱႎ⊒ାࠍⴕߞߚޕਥߥታ
ᣉౝኈࠍએਅ⴫Υ ߦ⸥ߔ

⴫Υ ਥߥ 68 ળ⼏ធ⛯৻ⷩ
᦬ ᣣ ᦐ 㗄⋡ ធ⛯వ 㐿ᆎ ⚳ੌ ኻᔕౝኈ
  Ἣ 68 ળ⼏ධᭂ
ᢎቶ ធ⛯
⹜㛎
㘩ၴЊᭂ࿾⎇   ㅴⴕ࡝ࡂ࡯ࠨ࡞ޔౝኈ࡮േ૞⏕⹺ 
ኻᔕ⠪⍹↰ޔ↰ਛୃ ࠬ࠲࠶ࡈ㧦ੑ
ㇱ





















  ㅴⴕ࡝ࡂ࡯ࠨ࡞ޔౝኈ࡮േ૞⏕⹺ 
ኻᔕ⠪⍹↰ޔ↰ਛୃ ࠬ࠲࠶ࡈ㧦ਛ
ᧄޔੑㇱ









































































 ᧁ 68 ળ⼏㧦⸳༡
ㇱ㐷㗻วߖ
㘩ၴЊᭂ࿾⎇   ಴Ṷ⠪㧦⸳༡ㇱ㐷㓌ຬ






















  ಴Ṷ⠪㧦Ꮏ⮮ޔ↰ਛୃޔጟ↰ޔ㋈ᧁ 
ࠬ࠲࠶ࡈ㧦⑺రޔዊਭ଻ޔ⍹↰

















  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦૒ޘᧁޔች
ౝޔᎿ⮮ޔ㋈ᧁ ࠬ࠲࠶ࡈ㧦⍹↰ޔႮ
᳓ᵹޔ↰ਛୃޔੑㇱ





















  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦Ꮏ⮮ޔዊਭ
଻ ࠬ࠲࠶ࡈ㧦↰ਛୃ








 ㊄ 68 ળ⼏㧦ᭂ ࿾
⎇ኅᣖᙣ⺣
ળធ⛯⹜㛎
㘩ၴЊᭂ࿾⎇   ធ⛯࡮േ૞⏕⹺ ಴Ṷ⠪ ࠬ࠲࠶ࡈ㧦
↰ਛୃ 





  ធ⛯࡮േ૞⏕⹺ ಴Ṷ⠪ ࠬ࠲࠶ࡈ㧦
↰ਛୃޔᄢ⼱ 





  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦ᄢ⼱ޔᎿ⮮ޔ
ዊਭ଻ ࠬ࠲࠶ࡈ㧦↰ਛୃ











  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦┙ᧄޔᎿ⮮ޔ
ጟ↰ޔർፉޔᧁ᧛ ࠬ࠲࠶ࡈ㧦↰ਛୃޔ
੗㊁ޔᵤ๺ޔችౝޔ਄ේޔ㋈ᧁޔੑㇱ






  ធ⛯࡮2% ࠬ࡜ࠗ࠼േ૞⏕⹺ ಴Ṷ⠪㧦
↰ਛୃޔ᧻ర 
ࠬ࠲࠶ࡈ㧦ੑㇱ


















  ធ⛯࡮2% ࠬ࡜ࠗ࠼േ૞⏕⹺ ಴Ṷ⠪㧦
↰ਛୃޔ਄ේ 
ࠬ࠲࠶ࡈ㧦ੑㇱ















  ធ⛯࡮㖸ჿޔ2% ࠬ࡜ࠗ࠼േ૞⏕⹺಴
Ṷ⠪㧦↰ਛ 
ࠬ࠲࠶ࡈ㧦ੑㇱ






  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦Ꮏ⮮ޔ᪀ේޔ
↰ਛᖝሶޔੑㇱޔ⍹↰ ࠬ࠲࠶ࡈ㧦↰
ਛୃޔ㊄ၔޔጟ↰ޔዊਭ଻ޔ㜞⷗





  ធ⛯࡮㖸ჿޔ2% ࠬ࡜ࠗ࠼േ૞⏕⹺಴
Ṷ⠪㧦↰ਛޔᎿ⮮
ࠬ࠲࠶ࡈ㧦ੑㇱ















  ធ⛯࡮േ૞⏕⹺ ಴Ṷ⠪ ↰ਛୃޔჇ
᳗ ࠬ࠲࠶ࡈ㧦ੑㇱ 







  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦Ⴧ᳗ޔጟ↰ޔ
᧻రޔ㋈ᧁޔᄢᏒޔ㊄ၔ ࠬ࠲࠶ࡈ㧦
↰ਛୃޔ⑺రޔችౝޔႮ᳓ᵹޔੑㇱ





  ಴Ṷ⠪㧦Ꮏ⮮ ࠬ࠲࠶ࡈ㧦↰ਛୃޔਛ
ᧄޔჇ᳗ޔੑㇱ












  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦ᵤ ๺ޔᎿ⮮ޔ
ዊਭ଻ޔ੗㊁ ࠬ࠲࠶ࡈ㧦↰ਛୃޔᧁ
᧛ޔጟ↰ޔჇ᳗ޔੑㇱ




































  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦㊄ၔޔᎿ⮮ޔ
ጟ↰ޔౝ↰ޔჇ᳗ޔᄢᏒ ࠬ࠲࠶ࡈ㧦
↰ਛୃޔ੗㊁ޔ㜞⷗ޔ㋈ᧁޔੑㇱ














  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦㜞⷗ޔᎿ⮮ޔ
⑺రޔ⍹↰ޔᧁ᧛ޔᄢ⼱ ࠬ࠲࠶ࡈ㧦
↰ਛୃޔ㊄ၔޔౝ↰ޔጟ↰ޔੑㇱ











































㘩ၴЊᭂ࿾⎇   ᤘ๺ၮ࿾ߩ⚫੺ޔ⾰⇼ᔕ╵ ಴Ṷ⠪㧦
Ꮏ⮮ ࠬ࠲࠶ࡈ㧦↰ਛୃޔੑㇱ





































































  ಴Ṷ⠪㧦Ꮏ⮮ޔ↰ਛୃޔᄢᏒ ࠬ࠲࠶
ࡈ㧦᪀ේޔ⍹↰ޔਛᧄޔੑㇱ















  ᤘ๺ၮ࿾ߩ⚫੺ ಴Ṷ⠪㧦ችౝޔᎿ⮮ޔ
ᧁ᧛ޔᵤ๺ޔጟ↰ޔ਄ේ ࠬ࠲࠶ࡈ㧦
↰ਛୃޔ⑺రޔ㋈ᧁޔ૒ޘᧁޔੑㇱ
 Ἣ 68 ળ⼏ 㘩ၴЊᭂ࿾⎇   ኻᔕ⠪㧦↰ਛୃޔੑㇱ
 Ἣ 68 ਛ⛮ធ⛯
⹜㛎
㘩ၴЊ68 ᦺᣣ   ኻᔕ⠪㧦↰ਛୃޔᎿ⮮ޔ㋈ᧁޔർፉޔ
᧻రޔੑㇱ
 ㊄ 68 ਛ⛮ធ⛯
⹜㛎
㘩ၴЊ68 ᦺᣣ   ኻᔕ⠪㧦↰ਛୃޔᎿ⮮ޔ㋈ᧁޔർፉޔ
᧻రޔ਄ේ
  ࿯ 68 ળ⼏㧦ᱜ᦬
ਛ⛮








ධᭂᢎቶࠗޔ ࡌࡦ࠻ኻᔕߩ 68 ળ⼏ࠪࠬ࠹ࡓ೑↪ᤨߦᄖਛ⛮ࠍⴕ߁႐วޔ.#0 ࠤ࡯ࡉ࡞ࠍߘߩㇺᐲ⸳⟎㧔▤
ℂ᫟  㓏㘩ၴ㨪ᑄ᫈‛㓸Ⓧᚲ߹ߚߪ▤ℂ᫟  㓏ୖᐶ㧕ߔࠆᤨ㑆ߣഭജߪ㕖Ᏹߦή㚝ߢ޽ࠆޕᄖਛ⛮႐ᚲߪޔ












































ޕ޿ߐߛߊߡߒ౉⸥ࠍ㗄੐ⷐᔅߪߦ㧕   㧔ޔߌߟࠍ٤ߦߩ߽ࠆ߹ߪߡᒰ
㧫߆ߔ߹޿ߡߒᙘ⸥ࠍᄞߪߢ⌁⌧ߩ࿁੹㧦໧








 ⠪஧㈩J ቊ I ᆂᆌᒉఱ H Უ␲ G ῳ␲ F ଏሶ E Უ D ῳ C
࠻࠶ࡍ L ᅚᓐ᳁ᓐK
㧕     㧔ߤߥᣖⷫߩᄖએ⸥਄ԙ
ੱ⍮ޔੱ෹Ԛ
ᄖએຬ㓌 D  ຬ㓌ర߿ຬ㓌⃻ C
㧕                    㧦ߦ⊛૕ౕߌߛࠆ߈ߢ㧔ઁߩߘԛ
੐઀ $
㧕       㧔੐઀ߩઁߩߘԚ  ੐઀ߩ೨એԙ  ੐઀ߩ࿷⃻Ԙ
ὼ⥄ %
㧕߻฽ࠍ⃿࿾㧔ቮቝԞ ⢻኿᡼ԝ ጤ߿⍹Ԝ ‛↢ᓸԛ ‛ᬀԚ ‛േԙ ᳇ᄤ߿୥᳇Ԙ 
㧕     㧔ઁߩߘԟ 
േᵴ߿ᵴ↢ &
 ౕኅ߿ዬ૑Ԛ ‛㘩㘶ԙ 㧕⥸ోߩ‛ࠆߌߟߦりߤߥࡀࠟࡔޔ㕦ޔሶᏲ㧔㘃⴩Ԙ 
㧕      㧔ઁߩߘԠ ๮↢ԟ ᐽஜԞ ⌁⌧ԝ ᭉᇅ߿๧⿰Ԝ ⓥ⎇߿ᒝീԛ 
ળ␠'




㧕                                㧔ઁߩߘԞ 
಴޿ᕁ߿㛎⚻ߩᤄ(
ߩ߽ߚߒߣὼߊ߫)
㧕                        㧔ઁߩߘԚ 㑆ⓨԙ 㑆ᤨԘ 
㧕ߔ߹ߒ޿㗿߅ߦ⊛૕ౕߌߛࠆ߈ߢ㧔ߩ߽ߩᄖએ⸥਄*
㧕                                     㧔

ޕ޿ߐߛߊߡ߃ᢎޔ߫ࠇ޽߇ߣߎࠆߚᒰ޿ᕁߢり⥄ߏ㧫߆ߔ߹޿ᕁߣߚ⷗ࠍᄞߩߎߗߥ㧦໧
㧕                                     㧔
ޕߔ߹ߒ߈⡞߅ߦᣇߩຬోޔ߼฽߽ᣇߚ߃╵ߣEߢ໧ߪࠄ߆ߎߎ
㧫߆ߚߒߢߜᜬ᳇ߥࠎߤޔ㧕೨ࠆኢ㧔ᤨࠆߔኢዞޔ࿁੹㧦໧
ᔟਇ G ᔟਇ߿߿ F ޿ߥ߽ߢࠄߜߤ E ޿ᔟ߿߿ D ޿ᔟ C
㧫߆ߚߒ߹ߒ㈬㘶ޔߦ೨ኢዞ 㧦໧
߃޿޿ D  ޿ߪ C
㧫߆ߔߢߜᜬ᳇ߥࠎߤޔ࿷⃻ߩᓟᐥ⿠㧦໧





































































































































































































































































































































































































































































































































































































  ౝኈ ႎ๔⠪ ᤨೞ ஻⠨
 ஗㔚⊒↢     
 ૞ᬺᎿ૞᫟ ㆤᢿ ౝ↰   
 ࠫࡖࠤ࠶࠻಄ළ᳓ᢿ᳓߇ේ࿃ߣ್᣿ ችౝ   
 ᳪ᳓ಣℂ᫟ ㆤᢿ ዊਭ଻   
 㔚㔌ጀ᫟ ㆤᢿ ਛᧄ   
 ࿾ቇ᫟ ㆤᢿ ᵤ๺   
 ୖᐶ᫟ ㆤᢿ ┙ᧄ   
 ὾ළἹ᫟ ㆤᢿ ਛᧄ   
 ᵹᤊ࡟࡯࠳࡯ዊደ ㆤᢿ ᧁ᧛   
 ᖱႎಣℂ᫟㨯శቇ᷹ⷰ᫟ ㆤᢿ ᄢᏒ   
 ▤೙᫟ ㆤᢿ ⑺ర   
 ᷹ⷰ᫟ ㆤᢿ Ⴧ᳗   




  ౝኈ ႎ๔⠪ ᤨೞ ஻⠨
 ⅣႺ⑼ቇ᫟ ㆤᢿ Ⴧ᳗   
 ᷡᵺᄢ᳇᷹ⷰዊደ ㆤᢿ Ⴧ᳗   




 ▤ℂ᫟ ㆤᢿ ⍹↰   
 㔚㔌࿤᷹ⷰዊደ ㆤᢿ ਛᧄ   
 ╙㧞㧴㧲ዊደ ㆤᢿ ᧁ᧛   
 ㊀ജ⸘ቶ㨯࿾㔡⸘ቶ ㆤᢿ ᵤ๺   
 ⴡᤊฃା᫟㨯ᄙ⋡⊛ࠕࡦ࠹࠽ ㆤᢿ ㊄ၔ   
 ╙㧝ᄐᦼ㓌ຬኋ⥢ ㆤᢿ ਄ේ   
 ᯏ᪾ᑪ▽ୖᐶ ㆤᢿ ⑺ర   
 ╙㧝㧴㧲ዊደ ㆤᢿ ᧁ᧛   





਄ේ   
 㧞ภ⊒㔚ᯏࠛࡦࠫࡦᆎേ     
 ᳇⽎᫟ ㆤᢿ ૒ޘᧁ   
 㧹㧲ዊደ ㆤᢿ ᧁ᧛   
 ᡼⃿᫟㨯ᣥࠟࠬ⊒ቶ ㆤᢿ ૒ޘᧁ   
 㘑ജ⊒㔚ᯏ೙ᓮ⋚ዊደ ㆤᢿ ਄ේ   
 ᧲ㇱ࿾඙㈩㔚⋚ዊደ ㆤᢿ ᄢᏒ   
 㕖Ᏹ↪‛ຠᐶ ㆤᢿ ਄ේ   
 ࠗࡦ࠹࡞ࠨ࠶࠻೙ᓮቶ ㆤᢿ ↰ਛ
ୃ   
 ╙㧝ዬ૑᫟ ㆤᢿ ⍹↰   
  ╙㧞ዬ૑᫟ ㆤᢿ ⍹↰  ో᫟ㆤᢿ⏕⹺ቢੌ
  㔚Ḯಾᦧߩὑ▵㔚ⷐ⺧ ᪀ේ   





ችౝ   
  㔚Ḯಾᦧ⽶⩄⒖ⴕ     
  㧼㧮㨄 ㆤᢿ ᄢ⼱  એᓟ㧼㧴㧿૶↪ਇ⢻
 ▤ℂ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ▤ℂ᫟ ᓳ㔚ቢੌ ⍹↰   
 ᳪ᳓ಣℂ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ᳪ᳓ಣℂ᫟ ᓳ㔚ቢੌ ዊਭ଻   
 ୖᐶ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ୖᐶ᫟ ᓳ㔚ቢੌ ┙ᧄ   
 ╙㧝ዬ૑᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ╙㧝ዬ૑᫟ ᓳ㔚ቢੌ ⍹↰   
 ╙㧞ዬ૑᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ╙㧞ዬ૑᫟ ᓳ㔚ቢੌ ⍹↰   
 ਥಽ㔚⋚㔚Ḯᛩ౉ᜰ␜ ᪀ේ   
 ਥಽ㔚⋚㔚Ḯᛩ౉ቢੌ ችౝ   





  ౝኈ ႎ๔⠪ ᤨೞ ஻⠨
 ⷏ㇱ㈩㔚⋚ዊደ ᓳ㔚ቢੌ ਄ේ   
 ᧲ㇱ㈩㔚⋚ዊደ ᓳ㔚ᜰ␜ ᪀ේ   
 ᧲ㇱ㈩㔚⋚ዊደ ᓳ㔚ቢੌ ᄢᏒ   
 ᳇⽎᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 㧼㧮㨄┙਄ቢੌ ᄢ⼱  એᓟ㧼㧴㧿૶↪น⢻
 ᳇⽎᫟㨯᡼⃿᫟㨯ᣥࠟࠬ⊒ቶ ᓳ㔚ቢੌ ૒ޘᧁ   
 ࠗࡦ࠹࡞ࠨ࠶࠻೙ᓮቶ ᓳ㔚ᜰ␜ ᪀ේ   
 ࠗࡦ࠹࡞ࠨ࠶࠻೙ᓮቶ ᓳ㔚ቢੌ ↰ਛ
ୃ   
 ᖱႎಣℂ᫟㨯శቇ᷹ⷰ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ᖱႎಣℂ᫟㨯శቇ᷹ⷰ᫟ ᓳ㔚ቢੌ ᄢᏒ   
 ╙㧝ᄐᦼ㓌ຬኋ⥢ ᓳ㔚ᜰ␜ ᪀ේ   
 ╙㧝ᄐᦼ㓌ຬኋ⥢ ᓳ㔚ቢੌ ਄ේ   
 㔚㔌ጀ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 㔚㔌ጀ᫟ ᓳ㔚ቢੌ ਛᧄ   
 ࿾ቇ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ࿾ቇ᫟ ᓳ㔚ቢੌ ᵤ๺   
 ╙㧞ᄐᦼ㓌ຬኋ⥢ ᓳ㔚ᜰ␜ ᪀ේ   
 ╙㧞ᄐᦼ㓌ຬኋ⥢ ᓳ㔚ቢੌ ਄ේ   
 ⅣႺ⑼ቇ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ⅣႺ⑼ቇ᫟ ᓳ㔚ቢੌ Ⴧ᳗   
 ᷹ⷰ᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ᷹ⷰ᫟ ᓳ㔚ቢੌ Ⴧ᳗   
 ⴡᤊฃା᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ⴡᤊฃା᫟ ᓳ㔚ቢੌ ㊄ၔ   
 㔚㔌࿤᷹ⷰዊደ ᓳ㔚ᜰ␜ ᪀ේ   
 㔚㔌࿤᷹ⷰዊደ ᓳ㔚ቢੌ ਛᧄ   
 ㊀ജ⸘ቶ㨯࿾㔡⸘ቶ ᓳ㔚ᜰ␜ ᪀ේ   
 ㊀ജ⸘ቶ㨯࿾㔡⸘ቶ ᓳ㔚ቢੌ ᵤ๺   
 ᷡᵺᄢ᳇᷹ⷰዊደ ᓳ㔚ᜰ␜ ᪀ේ   
 ᷡᵺᄢ᳇᷹ⷰዊደ ᓳ㔚ቢੌ Ⴧ᳗   
 ᄙ⋡⊛ࠕࡦ࠹࠽ ᓳ㔚ᜰ␜ ᪀ේ   
 ᄙ⋡⊛ࠕࡦ࠹࠽ ᓳ㔚ቢੌ ㊄ၔ   
 㧹㧲ዊደ ᓳ㔚ᜰ␜ ᪀ේ   
 㧹㧲ዊደ ᓳ㔚ቢੌ ᧁ᧛   
 ૞ᬺᎿ૞᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ૞ᬺᎿ૞᫟ ᓳ㔚ቢੌ ౝ↰   
 ▤೙᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 ▤೙᫟ ᓳ㔚ቢੌ ⑺ర   
 㧾㨀᫟ ᓳ㔚ᜰ␜ ᪀ේ   
 㧾㨀᫟ ᓳ㔚ቢੌ ਄ේ   
 ╙㧝㧴㧲ዊደ ᓳ㔚ᜰ␜ ᪀ේ   
 ╙㧝㧴㧲ዊደ ᓳ㔚ቢੌ ᧁ᧛   
 ὾ළἹ᫟ ᓳ㔚ᜰ␜ ᪀ේ   




⠨஻ ೞᤨ ⠪๔ႎ ኈౝ  
਄┙ߡߦ૞ᠲ㓒㆙  ⼱ᄢ ੌቢ㔚ᓳ ᫟ାㅍ 
   ේ᪀ ␜ᜰ㔚ᓳ ᐶୖ▽ᑪ᪾ᯏ 
   ర⑺ ੌቢ㔚ᓳ ᐶୖ▽ᑪ᪾ᯏ 
   ᧛ᧁ ੌቢ㔚ᓳ ደዊ㧲㧴㧞╙ 
   ේ᪀ ␜ᜰ㔚ᓳ ደዊ⋚ᓮ೙㔚⊒ജ㘑 
   ේ਄ ੌቢ㔚ᓳ ደዊ⋚ᓮ೙㔚⊒ജ㘑 
   ᧛ᧁ ੌቢ㔚ᓳ ደዊ࡯࠳࡯࡟ᤊᵹ 
   ේ᪀ ␜ᜰ㔚ᓳ ᐶຠ‛↪Ᏹ㕖 
















ᐢ᣿ ᧄ┙  ޤA#(+5ޣ㧕௛ታ㧔េᡰߩⴕᣏ㒽ౝᰴ 




ᐢ᣿ ᧄ┙ ஻Ḱ೨੐ 
ᒰᜂߣ࡯ࡃࡦࡔടෳ 㧕





ߔ಴ࠅഀࠍᢙ㘩ߢ㓏Ბ޿ᣧߪࠇߎޕߚ߼ᆎߡ┙ࠍ↹⸘ᢱ㘩ߩ↪ⴕᣏ㒽ౝߣຬ㓌ℂ⺞ࠅࠃ㗃᦬  ߪ㓌ᰴ 
㘶ߦਥ
଻⏕ߩ᧚㘩ߩ↪ⴕᣏࡓ࡯࠼ޕࠆ޽ߢ⊛⋡߇ߣߎࠆߔߊߔ߿ߡߚࠍ↹⸘ᢱ㘩ߩຬ㓌ℂ⺞ޔࠅࠃߦߣߎ




㓌ᰴ  ࠆ߼භߦ㓌ࡓ࡯࠼ߪᢙ㘩ߥ⊛ᧄၮޕߚߒ஻Ḱ߽ߤߥ᧚㘩▵߅߿ࠠ࡯࠹ࠬߦ↪᦬ᱜ߿ࠬࡑࠬ࡝ ࠢޔߚ








































ޕߚߒࡐ࠺ࠍ㧕ᧄ 㧩บ ×ᧄ  シධ㧔บ  ᯁᢱΆߦ/+
࿾ၮ
ో଻ႺⅣ 㧕




⼾ ↰ጟ ≮ක 㧕
∛∔ߚߒ↢⊒ਛⴕᣏ 㧕C 
 ்ಓޔฬ  ኂ㓚ᐲ㜞ߪ⸶ౝޔߢฬ  ߴߩߪᢙ✚⠪∛்ޕߚߞ߆ߥࠇࠄߺߪ↢⊒ߩ்ᄖ߿∛∔ߥ◊㊀
⚿ޔฬ  ∩㗡ᕈᒛ✕╭ޔฬ  Ἳ㗡ຜᕈᕆޔฬ  ࠬࡍ࡞ࡋໃญޔฬ  ∩⣶ޔฬ  ‛⇣ߩᚻޔฬ  ≙ಓޔฬ
㗡ߩᐲシߪฬ  ߜ߁ߩฬ  ኂ㓚ᚲ㜞ޕߚߞ޽ߢฬ  ⥓⣕▵㑐⢋ޔฬ  ∐㤗⭄ޔฬ  Ἳ⣧㥦೽ޔฬ  Ἳ⤑




ࠕࡕ࠶ࠢࠬ  ᣣ 6㧔OI6㧕᦯↪ߐߖޔ∝⁁ߪᡷༀߒߚޕ⢋㑐▵⣕⥓ߪ㔐ࠨࡦࡊ࡝ࡦࠣߩߚ߼ᷓߐ O
ߩⓣࠍជߞߡ޿ࠆᦨਛޔⓣ߆ࠄ⣕಴ߒࠃ߁ߣ⣨ࠍᒁߞᒛߞߚ㓙ߦ⿠ߎߞߚޕ⣕⥓ߒߚ⢋㑐▵ߪߔߺ߿߆
ߦᢛᓳಣ⟎ࠍⴕߞߚޕߘߩᓟᢙᣣ㑆∩ߺߪ޽ߞߚ߽ߩߩޔ⠉ᣣࠃࠅシ૞ᬺߦᓳᏫޔߘߩᓟ․ߦᓟㆮ∝ߪ
ᱷࠄߕ࿁ᓳߒߚޕಓ்ߦ㑐ߒߡߪ㗻㕙߇  ฬ㧔Σᐲ㧕ޔᚻᜰ߇  ฬ㧔Τᐲ㧕ߢ޽ߞߚޕ
D㧕 ࠗࡦࡈ࡞ࠛࡦࠩࡢࠢ࠴ࡦ



















#'& 㒰⚦േ      
⢷⣧࠼࡟࠽࡯ࠫ࠮࠶࠻ ⴊ᳇⢷ߦኻߔࠆಣ⟎     
⢷⣧࠼࡟࡯ࡦ ⴊ᳇⢷ߦኻߔࠆಣ⟎ (T   





    
ዉዩ࠮࠶࠻ ዉዩ     
ࠝ࡞࠰ࠣ࡜ࠬ ਅ⢇ߩ࿕ቯ  ภ    
8 ࠠࡖࠬ࠻ ᷫ࿶ᑼޔ྾⢇ߩ࿕ቯ      
㗖ᬁ࿕ቯࠪ࡯ࡀ 㗖ᬁߩ࿕ቯ     
ࡀࡕࠕࠬࡊ࡝ࡦ࠻㧔ዊ㧕 ᜰߩ࿕ቯ     
ࡀࡕࠕࠬࡊ࡝ࡦ࠻㧔ᄢ㧕 ਄⢇ߩ࿕ቯ     
ࠨࡓࠬࡊ࡝ࡦ࠻ ਄⢇ߩ࿕ቯ     
࠰ࡈ࠻ࠪ࡯ࡀ ਅ⢇ߩ࿕ቯ      
ࡃࠬ࠻ࡃࡦ࠼ ⢷ㇱߩ࿕ቯ     
៤Ꮺᔃ㔚⸘ ⸻ᢿ↪     
ᔃ㔚⸘ (: ⸻ᢿ↪      
ⴊ࿶⸘ ⸻ᢿ↪     
૕᷷⸘ ⸻ᢿ↪     
ࡄ࡞ࠝࠠࠪࡔ࡯࠲࡯ ⸻ᢿ↪     
⡊㏜ ⸻ᢿ↪     
⡬⸻ེ ⸻ᢿ↪     
ᛂ⸻ེ ⸻ᢿ↪     
ࡍࡦ࡜ࠗ࠻ ⸻ᢿ↪     










༄㗡㏜ ᝌ▤ᤨߦ૶↪     
ᝌ▤࠴ࡘ࡯ࡉ ᝌ▤࠴ࡘ࡯ࡉ    
ᝌ▤࠴ࡘ࡯ࡉ ᝌ▤࠴ࡘ࡯ࡉ    
ᝌ▤࠴ࡘ࡯ࡉ ᝌ▤࠴ࡘ࡯ࡉ    
ࠬ࠲ࠗ࡟࠶࠻ ᝌ▤ᤨߦ૶↪     
ࡃࠗ࠻ࡉࡠ࠶ࠢ ᝌ▤ᤨߦ૶↪     
ࡑࠡ࡯࡞㋢ሶ ᝌ▤ᤨߦ૶↪     
ࠛࠕ࠙ࠛࠗ ᳇㆏⏕଻     
ࡃ࠶ࠣࡑࠬࠢ ੱᎿ๭ๆ↪     
ࡐࠤ࠶࠻ࡑࠬࠢ ੱᎿ๭ๆ↪     
࡝ࠩ࡯ࡃ࡯ࡑࠬࠢ ੱᎿ๭ๆ↪     
1 ࠴ࡘ࡯ࡉ ㉄⚛ๆ౉↪     
㉄⚛ࡏࡦࡌ ㉄⚛ๆ౉↪ ዊ    
㐿ญེ ᳇㆏⏕଻     
ๆᒁེ㧔⿷〯ߺᑼ㧕 ๆᒁ     
ๆᒁ࠴ࡘ࡯ࡉ ๆᒁ (T   
ᄖ⑼ࡇࡦ࠮࠶࠻㧔ή㊱㧕 ᄖ⑼ಣ⟎↪     
ᄖ⑼ࡇࡦ࠮࠶࠻㧔᦭㊱㧕 ᄖ⑼ಣ⟎↪     
ᜬ㊎ེ ᄖ⑼ಣ⟎↪     
ᄖ⑼೻ಷ ᄖ⑼ಣ⟎↪     
ࠦ࠶ࡋ࡞ ᄖ⑼ಣ⟎↪     
ࡍࠕࡦ ᄖ⑼ಣ⟎↪     
ࡕࠬࠠ࡯࠻ࡍࠕࡦ ᄖ⑼ಣ⟎↪     
ࡔࠬ㧔࠺ࠖࠬࡐ㧕 ᄖ⑼ಣ⟎↪     
࠱ࡦ࠺ ᄖ⑼ಣ⟎↪     
ࠬࠠࡦࠬ࠹࡯ࡊ࡜࡯ ᄖ⑼ಣ⟎↪     
࡝ࡓ࡯ࡃ࡯ ᄖ⑼ಣ⟎↪     
࠽ࠗࡠࡦ♻ ❔ว♻    
࠽ࠗࡠࡦ♻ ❔ว♻    
ࡃࠗࠢ࡝࡞♻ ❔ว♻    
ࠬ࠹࡝ࠬ࠻࡝࠶ࡊ ❔ว࠹࡯ࡊ     
ᷡẖᚻⴼ ᷡẖಣ⟎↪    
ਇẖᚻⴼ ಣ⟎↪ . ᄙᢙ  ᄙᢙ
Ṍ⩶ࠟ࡯࠯ ்ߩࠞࡃ࡯ EO   
Ṍ⩶ࠞ࠶ࡊ㧗✎⃿ ᶖᲥ↪     
✎᫔ ಣ⟎↪     
⥠࿶ሶ ⸻ᢿޔಣ⟎↪     
ࠝ࡯ࠠࡘ࡯ࡃࡦࠛࠦ ்ߩࠞࡃ࡯ 5ޔ/ޔ.ޔ( ᄙᢙ  ᄙᢙ
ࠠ࠭ࡄࡢ࡯ࡄ࠶࠼ ்ߩࠞࡃ࡯ ᄢޔ᥉ㅢ ᄙᢙ  ᄙᢙ
ࡔ࠺ࠖࠕࡐࡊ࡜ࠬ ᄢ߈߼ߩ்ߩࠞࡃ࡯ ᄢਛዊ ᄙᢙ  ᄙᢙ
࠺ࡘࠝࠕࠢ࠹ࠖࡉ ்ߩࠞࡃ࡯ EO   
࠹ࠟ࠳࡯ࡓ ்㐽㎮↪ࡈࠖ࡞ࡓ ᄢޔዊ ᄙᢙ  ᄙᢙ










࠺ࠖࠬࡐࠪ࡯࠷ ಣ⟎↪ࠪ࡯࠻     
ᒢജ൮Ꮺ ൮Ꮺ  ⒳㘃 ฦ  ฦ  ฦ 
િ❗൮Ꮺ ൮Ꮺ     
ࠨ࡯ࠫࠞ࡞࠹࡯ࡊ ࠹࡯ࡊ 㧞⒳㘃 ฦ  ฦ  ฦ 
ਃⷺᏐ ࿕ቯ↪     
଻᷷↪ࠪ࡯࠻ ଻᷷     
࠮ࡈ࠹ࠖ࡯࠽ ක≮ᑄ᫈‛౉ࠇ     
࠹࡞ࡕࠪ࡝ࡦࠫ ᵈ኿ེ ޔޔޔON ฦ  ฦ  ฦ 
࠹࡞ࡕᵈ኿㊎ ᵈ኿㊎ ޔޔ) ฦ  ฦ  ฦ 
⠢⁁㊎ ᵈ኿㊎ )   
ࠨ࡯ࡈࡠ࡯ ⇐⟎㊎ ޔޔ) ฦ  ฦ  ฦ 
ࠪࡘࠕࡊ࡜ࠣ ャᶧ࠮࠶࠻     
㚟ⴊᏪ ὐṢ↪     
ࠕ࡞ࠦ࡯࡞✎ ᶖᲥ↪   ᄙᢙ  ᄙᢙ
ࠛࡑࠫࡦࡃࠨࡒ ✕ᕆࠞ࠶࠻↪     
ಣ⟎↪ࠪ࡯࠷ ⣶ᬁ࿕ቯ↪     
ࠗ࠰ࠫࡦᶧ ᶖᲥ↪     
↢㘩 ON ᵞᵺ↪     
↢㘩 ON ᵞᵺ↪     
ࡑࠠࡠࡦ ᶖᲥ↪     
ࠟࡕ࠙ࡃ࠶ࠣ 㜞ᐲ㓚ኂ↪      
᛬ߚߚߺࡌ࠶࠼ ಣ⟎↪      
ࡃ࠶ࠢࡏ࡯࠼ ૕ᐙ࿕ቯ៝ㅍ↪      
៤Ꮺ↪ੱᎿ๭ๆེ
㧔㧗1 ࡏࡦࡌ㧕







࡜ࠢ࠹࠶ࠢ ON ャᶧ 
࠰࡝࠲ 6ON ャᶧ 
ࡋࠬࡄࡦ࠳࡯ON ᓴⅣⴊẏ㊂ߩ⛽ᜬ 
ࠣ࡝࠮ࠝ࡯࡞ ON ೑ዩ೷ 
ࠞ࠲ࡏࡦ *K ᣹࿶೷ 
ࡍࡦ࠻ࠪ࡝ࡦ㧞I ᛫↢೷ 
ࡏࠬࡒࡦ ON ᒝᔃ೷ 
⎫㉄ࠕ࠻ࡠࡇࡦ ᓢ⣂ޔⴊ࿶ૐਅߩᡷༀ 
࠰࡞ࡔ࠼ࡠ࡯࡞ OI ࡚ࠪ࠶ࠢ࡮༎ᕷ⊒૞ 













         





















ࠤ࠽ࡠࠣ I ญౝἻ 
࠴ࡕࡊ࠻࡯࡞ 5 ✛ౝ㓚 
࡜ࡒࠪ࡯࡞ࠢ࡝࡯ࡓ ⊕⊈⩶ 
ࡏ࡞࠲࡟ࡦထ⮎ ㎾∩೷ 
         
ౝ᦯⮎ ↪ㅜ ᢙ
ᱜ㔺ਣ ਅ∯ᱛ߼ޔ⯻ᱤ 
ࡆࠝࡈࠚ࡞ࡒࡦ 4㧔㍤㧕 ᢛ⣺೷ 
ࡠࡍࡒࡦ㧔ࠞࡊ࠮࡞㧕㧝㨓 ਅ∯ᱛ߼ 
࠮ࡦࡁࠨࠗ࠼ ଢ⒁ 
ࡠࠠ࠰࠾ࡦ OI ᶖἻ㎾∩೷ 
ࠞࡠ࠽࡯࡞㧔㍤㧕㨙㨓 ᶖἻ㎾∩೷ 
ࡏ࡞࠲࡟ࡦထ⮎ OI ᶖἻ㎾∩೷ 
ࡉࠬࠦࡄࡦ OI ㎾∨೷ 
  








ࠦࠬ࠲ OI ⢗☼⤑଻⼔೷ 
࠽࠙࠯࡝ࡦ OI ೙ฯ೷ 
ࠟࠬࡕ࠴ࡦ OI ᶖൻ▤ㆇേ⾮ᵴ೷ 
2. I ✚วᗵ౨⮎ 
52 ࠻ࡠ࡯࠴ ༄ߩ∩ߺ 
ࠞࡑࠣ  ✭ਅ೷ 
ࠢ࡜ࡆ࠶࠻ OI ᛫↢೷ 
࠾࠻ࡠࡍࡦ OI ౰ⴊ▤᜛ᒛ೷ 
࡟ࡦ࠼࡞ࡒࡦ OI ⌧⌁ዉ౉೷ 
࠺ࡄࠬ OI ᛫ਇ቟೷ 
ࠪ࠽࡯࡞㧿 㧝↉ 㨀 ࡆ࠲ࡒࡦ㧯 
ࡐࡐࡦ㧿 㧝↉ 6 ✚วࡆ࠲ࡒࡦ೷ 
࡙ࡌ࡜ OI ᧃ᪳ⴊ▤᜛ᒛ೷ 
࠳ࠗࠕࡕ࠶ࠢࠬ OI ೑ዩ೷㧔㜞ᐲ㓚ኂ㧕 
࡜ࠪ࠶ࠢࠬ OI ೑ዩ೷ 
ࠕ࠳࡜࡯࠻ OI 㒠࿶೷ 
ࡊ࡟࠼࠾ࡦ OI ࠬ࠹ࡠࠗ࠼೷ 
ࡃ࡞࠻࡟࠶ࠢࠬ OI ᛫ࡋ࡞ࡍࠬ೷ 
ࠕ࡟ࠫࠝࡦ OI ᛫ࠕ࡟࡞ࠡ࡯೷ 
ࡔ࡝ࠬࡠࡦ ᛫߼߹޿೷ 
ࡔࠫࠦࡦ ㎾ຕ೷ 
ࡓࠦ࠳ࠗࡦ OI ෰∷೷ 
ࠗࡒࠣ࡜ࡦ OI ஍㗡∩ 
         
ⴡ↢᧚ᢱ ↪ㅜ ᢙ
૕᜞߈↪ࡔ࠺ࠖࠞ࡞ࠪ࡯࠻  ౉ࠅ ૕᜞߈ 
ࠬࠠ࠽ࠢ࡟ࡦ ONᧄ ૕᜞߈ 
࠼࡜ࠗࠪࡖࡦࡊ࡯ONᧄ 㗡㜬↪ 
࡝࠶ࡊࠢ࡝࡯ࡓ 78 ࠞ࠶࠻࠲ࠗࡊ ญໃ↪ 















ᢙੱടෳ ኈౝᬺ૞ ࿾⊛⋡ ⒟ᣣ













ࡐ࠺ߦ਄᳖ᶏޔㅍ⒖ߦ࿾ၮ๺ᤘޔߒ಴ࠅជบ  ᯁ V ࡐ࠺ 5
ㅅޔㅍ⒖ߦ࿾ၮ๺ᤘࠍ /5㨯/5㨯/5 ਔゞࡐ࠺ጧ߈ߟߞߣ
ࡐ࠺ߦᴛሶ















/+㧔࿾ၮ߶ߕ ߺޔᔨᢿࠍࡐ࠺ᢱΆߩ߳ &/0 ߼ߚߩ㓚᡿ਔゞ

















࿁ߦ࿾ၮ๺ᤘࠍบ  ᯁࡐ࠺ߩ 0ޔߒ಴ࠅជบ  ᯁࡐ࠺ߩ 5




























‛タⓍߩᓟߩߘޔ߇ߚߒߌฃ⩄߇㓌ᰴ  ࠆ޽ߢ㓌ᰴ೨ࠅೣߦᴺᣇߩ᧪ᓥߪ૕ᧄ࠽࠹ࡦ ࠦޔว႐ߩㅍャߩߢ࠽࠹
















































































































































































































































































































































































































































ࡦࠛߩࡦ࡯࡟ࠢ࡜࡯ࡠࠢޔߪ࿃ේߩ⇟৻ߩߘޕߚߞ޽ߢᣨਛ᦬  ޿ㆃࠅࠃᐕ଀ߪᆎ㐿㔐㒰ᩰᧄߩ㓌ᰴ 
ౝፉޔߕ߃ࠍࠆߑߖ↪૶ࠍゞ਄㔐ဳ 5/5 ߪᬺ૞៝ㆇ⾗‛⒳ฦߩౝ࿾ၮޔࠄ߆㒢೙↪૶ࠆࠃߦวౕਇࡦࠫ
ޔᨐ⚿ޕࠆ޽ߢ߼ߚߚߞ޽ߢᴫ⁁޿ߥ߃ⴕ߇╬஻Ḱⴕᣏ㒽ౝޔ߫ࠇߌߥߒᜬ⛽ࠍᘒ⁁ࠆ޿ߡ޿ઃ߇㔐ߦᚲฦ
㔐㒰〝㆏ߩ⥢ኋຬ㓌ᦼᄐ  ╙㨪೨ᐶ ゞޔࠅࠃᣨਛ᦬  ߚߞߥߊή߇ⷐᔅࠆߔ៝ㆇࠍᢱΆ➧ࡓ࡜࠼ߩㄝ๟ᐶゞ
㆏ߚߒㅢ㐿ޔߢ࠼࡯ࠩ࡝ࡉ⚖ % ࠆਗ਼ߦᐲᢙߦ᦬  ߩᓟᆎ㐿㔐㒰ᩰᧄޔߢ㓌ᰴ ޕߚߞߥߣߣߎࠆߔᚻ⌕ߦ
ߥߒဋߦࠄᐔࠍო㔐ߩ஥਄㘑߇ࠆ߆߆ߪ㑆ᤨޔߌㆱജᭂࠍഀជߩ〝㆏ߪߢ㓌ᰴ ޔࠅ޽߇✲⚻ߚߞ߹ၒ߇〝




ߜᜬߢ㓌ᰴ ޔߣߒ᛼㔐ߩߡߒേⒿ✚ࠍบ  ゞ਄㔐ဳ 5/5ޔ߼ߚߚߞ޽ߢᴫ⁁޿ߥࠄߥ߫ࠇߌߥߌㆱߦ
ޔࡊࡦ࠳࡜࡯ࡠࠢޔบ  ࡞ࡌ࡚ࠪ࡯ࡢࡄ޿ߒỗ߇ߺ்ߩࠅ๟⿷᭽ห࡯ࠩ࡯࠼࡞ࡉޔบ  ࡞ࡌ࡚ࠪ࿶ᴤߛࠎㄟ




ㅢ㐿ߪ〝㆏ߩ㒢ዊᦨⷐᔅߪߦᣣ  ᦬  ߩ⌕೔ଢ  ╙ޔࠇࠄߌഥ߽ߦߣߎߚࠇㆃࠅࠃቯ੍߇⌕೔ߩ㓌ᰴ 
⋥ੌ⚳౻⿧ߦ⊛⚳ᦨࠅ޽߽㗀ᓇߩᄤ⨹ࠆߥ㊀ᐲޔ޿ⴕࠍ㔐㒰ߩᚲ▎ⷐᔅߟߟߒዊ❗ࠍ೙૕߽ᓟߩߘޕߚ߈ߢ




⥢ኋຬ㓌ᦼᄐ  ╙㨪ᐶゞ 㧕C
ߩߘޕߚߒ଻⏕ࠍ࠻࡯࡞ߒ᛼㔐ޔߒേ⒖ࠍ 2, ߮ࠃ߅ࡦ࡝࠰ࠟⓨ⥶ߩ஥⷏ᐶゞߦೋᦨޔߪ㔐ߩㄝ๟ᐶゞ
ߢࡊࡦ࠳࡜࡯ࡠࠢޔࠅជߢ࡞ࡌ࡚ࠪ࡯ࡢࡄޔߪ㔐ߩ਄〝㆏ޕߚߒ߫િߒ᛼ߦ஥ᶏߩ஥⷏ᐶゞࠄ߆೨ᐶゞᓟ
࡯ࡢࡄޔ߽㔐ߩ೨⥢ኋຬ㓌ᦼᄐ  ╙ޕߛࠎㆇߦ႐ߡᝥ㔐ߩࡓ࠳  ╙࡮ㄝ๟࠻࡯ࡐ࡝ࡋ #࡮ㄝ๟࠻࡯ࡐ࡝ࡋ $









































































































ߩ᦬ 㨪᦬  ߣⴕᣏ㒽ౝߩ᦬ ޔߒ↪૶ࠍ࠻࡯࡞ߩሽᣢ߽࠻࡯࡞࿾ၮߓ߰ࡓ࡯࠼ߣ࠻࡯࡞࿾ၮ߶ߕߺߩ㒽ౝ
ޕߚߞߥⴕࠍࠬࡦ࠽࠹ࡦࡔߩ➧ࡓ࡜࠼ߣᣛ⼂ᮡߦ㓙ߩ↹⸘ᰴ 
ⴕᣏ࿾ၮߓ߰ࡓ࡯࠼








㗄੐⸥․࡮ⷐ᭎ 㑆඙૞Ꮏ࠻࡯࡞ ฬ࠻࡯࡞ ⒟ᣣ
㩷䇮ᓟ૞Ꮏ䊃䊷䊦䈪䉁ፉጤᚑቢ䊃䊷䊦䊦䉫䊮䉥⷏ ࡞ࠣࡦࠝ⷏9/ ࡞ࠣࡦࠝ⷏ ᣣ  ᦬ 
ጧ߈ߟߞߣ6 ጧ߈ߟߞߣ ᣣ  ᦬ 
ޔ⷗⊒ࠢ࠶࡜ࠢ࠼ࠗ࠲ߡߦㄭઃ 6ޔᓟ⸳㐿
㎮㐽ᤨ৻ࠍ࠻࡯࡞
቞଻࡜ࡔࠞࡉࠚ࠙ፉጤ ፉጤ6 ፉጤ ᣣ  ᦬ 




ᚑቢ࠻࡯࡞ጤะ ጤะ/ ጤะ ᣣ  ᦬ 
6 ጧ߈ߟߞߣ ᣣ  ᦬ 
  ޔ⹺⏕ᘒ⁁ߩࠢ࠶࡜ࠢ࠼ࠗ࠲ኤ஦࠻࡯࡞
㨙㨏㧜㧣ෘ᳖ᚲ▎⚿ಓౣ
6 ጧ߈ߟߞߣ ᣣ  ᦬ 
ߒߥᏱ⇣ψᢿᮮࠢ࠶࡜ࠢߡߦゞ਄㔐
 ᢿ್ߣ㐿ౣ࠻࡯࡞
ᩏ⺞ᴫ⁁᳖ᶏߩߢ߹ . ./ ࠺ࡉࡎࠣࡦ࡜ ᣣ  ᦬ 
஻ᢛ╀ᣛ࠻࡯࡞ߩߢ߹ 5 ࠄ߆ጧ߈ߟߞߣ 50 5 ᣣ  ᦬ 
66 ጧ߈ߟߞߣ ᣣ  ᦬ 
ᢿᮮࠢ࠶࡜ࠢ࠼ࠗ࠲ߩὐ࿾㒽਄ጧ߈ߟߞߣ
ᱜୃㇱ৻ࠍὐ࿾
⟎⸳╀ᣛߢ߹ . .. ࠺ࡉࡎࠣࡦ࡜ ᣣ  ᦬ 
⟎⸳╀ᣛߢ߹㧕.㧔ᴒᶆࠅߋߊ᳓ .. ࠺ࡉࡎࠣࡦ࡜ ᣣ  ᦬ 
⸳㐿࠻࡯࡞ፉᄤᑯ 6$9/ ፉᄤᑯ ᣣ  ᦬ 
䌾ᣣ㪐 ᦬㪏











ᣣ⒟ ࡞࡯࠻ฬ ࡞࡯࠻Ꮏ૞඙㑆 ᭎ⷐ࡮․⸥੐㗄









 ᦬  ᣣ ߣߞߟ߈ጧ  ߣߞߟ߈ጧ࡞࡯࠻ᢛ஻㧔ᣛ╀┙⋥ߒ㧕













 ᦬  ᣣ
㨪 ᣣ
ࠬࠞ࡯࡟ࡦ 5858 ࠬࠞ࡯࡟ࡦ࡞࡯࠻ቢᚑ
 ᦬  ᣣ ߣߞߟ߈ጧ  
5/ ᶏ᳖⒖ㅍߩὑޔ࡞࡯࠻਄ߩ᳖ෘ⺞ᩏ
ోߡߩࡐࠗࡦ࠻ߦ߅޿ߡ᳖ෘ EO એ਄⏕⹺
 ᦬  ᣣ ࡞ࡦࡄ  䊦䊷䊃ᶏ᳖⁁ᴫ⺞ᩏ䇮䊦䊷䊃਄⋡┙䈦䈢⇣Ᏹ䈭䈚




















 ᦬  ᣣ ߣߞߟ߈ጧ  ߣߞߟ߈ጧ࡞࡯࠻ᢛ஻㧔ᣛ╀┙⋥ߒ㧕













 ᦬  ᣣ
㨪 ᣣ
ࠬࠞ࡯࡟ࡦ 5858 ࠬࠞ࡯࡟ࡦ࡞࡯࠻ቢᚑ
 ᦬  ᣣ ߣߞߟ߈ጧ  
5/ ᶏ᳖⒖ㅍߩὑޔ࡞࡯࠻਄ߩ᳖ෘ⺞ᩏ
ోߡߩࡐࠗࡦ࠻ߦ߅޿ߡ᳖ෘ EO એ਄⏕⹺
 ᦬  ᣣ ࡞ࡦࡄ 
࡞࡯࠻ᶏ᳖⁁ᴫ⺞ᩏޔ࡞࡯࠻਄⋡┙ߞߚ⇣Ᏹ
ߥߒ


























ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬
 ᦬  ᣣ ૒ޘᧁ ೑ ᳇⽎ 㔐ዤ᷹ቯ㩷 ർ䈱ᶆᶏ᳖਄㩷 ૒䇱ᧁ䇮↰ਛᖝሶ䇮┙ᧄ㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ ૒ޘᧁ ೑ ᳇⽎ 㔐ዤ᷹ቯ㩷 ർ䈱ᶆᶏ᳖਄㩷 ᧻ర䇮㜞⷗䇮┙ᧄ㩷 ࠬࡁࡕ㧝บ










 ᦬  ᣣ ૒ޘᧁ ೑ ᳇⽎ 㔐ዤ᷹ቯ㩷 ർ䈱ᶆᶏ᳖਄㩷 Ⴎ᳓ᵹ䇮㜞⷗䇮┙ᧄ㩷 ࠬࡁࡕ㧝บ




























 ᦬  ᣣ ┙ᧄ᣿ᐢ 㧲㧭 䊦䊷䊃Ꮏ૞㩷
⷏䉥䊮䉫䊦䊁䊧䊜
䊦䊷䊃㩷
Ꮏ⮮䇮ᄢᏒ䇮㋈ᧁ䇮┙ᧄ㩷 ࠬࡁࡕ  บ





 ᦬  ᣣ ᵤ๺૓ሶ ࿾࿤ ᶏ᳖ 㪞㪧㪪 ⸳⟎㩷 ⷏䈱ᶆ㩷 ᵤ๺䇮Ⴧ᳗䇮ጟ↰䇮┙ᧄ㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ ↰ਛୃ .#0 䉲䉴䊁䊛┙ਅ䈕㩷 ጤፉ㩷 ↰ਛୃ䇮㊄ၔ䇮┙ᧄ㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ ┙ᧄ᣿ᐢ 㧲㧭 䊦䊷䊃Ꮏ૞㩷 ጤፉ䊦䊷䊃㩷 ጟ↰䇮㊄ၔ䇮㜞⷗䇮┙ᧄ㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ ┙ᧄ᣿ᐢ 㧲㧭 䊦䊷䊃஦ኤ㩷
䈫䈦䈧䈐ጧ䊦䊷䊃
㪫㪈㪎 ઃㄭ㩷
ጟ↰䇮㊄ၔ䇮㜞⷗䇮┙ᧄ㩷 ࠬࡁࡕ  บ

















ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬
 ᦬
 ᣣ
ᵤ๺૓ሶ ࿾࿤ ᶏ᳖ 㪞㪧㪪 േ૞⏕⹺㩷 ⷏䈱ᶆ㩷




 ᦬  ᣣ ┙ᧄ᣿ᐢ (# ะጤ䊦䊷䊃Ꮏ૞㩷 ะጤ㩷 ┙ᧄ䇮Ꮏ⮮䇮ੑㇱ䇮㊄ၔ㩷 ࠬࡁࡕ






















 ᦬  ᣣ ዊਭ଻㓁੺ 㓌ో૕ 䊦䊷䊃⁁ᴫ⺞ᩏ㩷 ะጤ䊦䊷䊃㩷 ዊਭ଻䇮Ⴧ᳗䇮┙ᧄ㩷 ⥄ォゞ  บ
















 ᦬  ᣣ ᵤ๺૓ሶ ࿾࿤ 䈫䈦䈧䈐ጧ 㪞㪧㪪 ଻቞㩷 䈫䈦䈧䈐ጧ䊦䊷䊃 ᵤ๺䇮Ꮏ⮮㩷 5/


































ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬












૒ޘᧁ೑ ᳇⽎ 㔐ዤ᷹ⷰ㩷 ർ䈱ᶆᶏ᳖਄㩷














 ᦬  ᣣ Ꮏ⮮ᩕ ᯏ᪾ 䈫䈦䈧䈐䊦䊷䊃ὐᬌ㩷 䈫䈦䈧䈐ጧ㩷 Ꮏ⮮䇮᪀ේ䇮⍹↰㩷 5/






































































ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬
 ᦬  ᣣ ┙ᧄ᣿ᐢ 㓌ో૕ ౏↪᳖ណข᳖ጊㆬቯ㩷 ർ䈱ᶆᶏ᳖਄㩷 ┙ᧄ䇮ੑㇱ䇮ጟ↰㩷 5/




































































 ᦬  ᣣ ↰ਛୃ .#0 ጤፉ 㪣㪘㪥 ⸳஻ᦝᣂ㩷 ጤፉ㩷 ↰ਛୃ䇮㊄ၔ䇮਄ේ䇮⑺ర㩷 5/
















ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬



































 ᦬  ᣣ ੑㇱᕡ⟤ 㓌ో૕ 㪪㪤㪈㪈㪈 ࿁෼㓌ᡰេ㩷 䈫䈦䈧䈐ጧ㩷 ੑㇱ䊶ጟ↰䊶㜞⷗㩷
5/࡮
5/































 ᦬  ᣣ ┙ᧄ᣿ᐢ (# 䊦䊮䊌䊦䊷䊃⺞ᩏ㩷 䊦䊮䊌㩷 ┙ᧄ䋨㪣㪀䇮↰ਛୃ䇮㊄ၔ㩷 5/







 ᦬  ᣣ ዊਭ଻㓁੺ ⅣႺ଻ో ᶏ᳓䉰䊮䊒䊥䊮䉫㩷
᧲䉥䊮䉫䊦๟ㄝ㩷
ᶏ᳖਄㩷
ዊਭ଻䋨㪣㪀䇮Ⴧ᳗䇮ᵤ๺㩷 ࠬࡁࡕ  บ





↰ਛୃ䋨㪣㪀㩷 䇮ዊਭ଻㩷 ࠬࡁࡕ  บ











ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬
















































 ᦬  ᣣ ↰ਛୃ .#0 ጤፉ⸳஻䈱⵬ୃ㩷 ጤፉ㩷 ↰ਛୃ䋨㪣㪀䇮㊄ၔ䇮⑺ర㩷 ࠬࡁࡕ  บ































 ᦬  ᣣ ᵤ๺૓ሶ Ṫද 䊤䉟䉩䊢䊪䉾䉼㩷
ർ䈱ᶆᶏ᳖਄㩷
䊤䉟䉩䊢䊘䉟䊮䊃㩷
ᵤ๺䇮ᧁ᧛䇮ጟ↰䇮૒䇱ᧁ㩷 ࠬࡁࡕ  บ




䊦䊮䊌䊦䊷䊃㩷 ዊਭ଻䋨㪣㪀䈾䈎䋵ฬ㩷 ࠬࡁࡕ  บ




















ᣣ⒟ ↳⺧⠪ ㇱ㐷 ⋡⊛ ⋡⊛࿾࡮࡞࡯࠻ ෳട⠪ ૶↪ゞਔ䈭䈬







┙ᧄ䋨㪣㪀䇮ጟ↰㩷 ࠬࡁࡕ  บ




䉥䊮䉫䊦䉦䊦䊔䊮 ᵤ๺䋨㪣㪀䇮↰ਛᖝሶ㩷 ࠬࡁࡕ  บ




 ᦬  ᣣ  ࿾࿤
䉥䊮䉫䊦䉦䊦䊔䊮㩷
ᶏ᳖ 㪞㪧㪪 ⒖⸳଻቞㩷
䉥䊮䉫䊦䉦䊦䊔䊮 ᵤ๺䋨㪣㪀䇮ᧁ᧛䇮ਛᧄ㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ  .#0
ጤፉ⸳஻䉦䊜䊤䊜䊮䊁䊅䊮
䉴㩷
ጤፉ㩷 ↰ਛୃ㩿㪣㪀䇮⑺ర㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ  Ṫද 䊤䉟䉩䊢䊪䉾䉼㩷
ർ䈱ᶆᶏ᳖਄㩷
䊤䉟䉩䊢䊘䉟䊮䊃㩷
┙ᧄ䋨㪣㪀䇮ጟ↰䇮ᧁ᧛䇮ർፉ㩷 ࠬࡁࡕ  บ
 ᦬  ᣣ  ࿾࿤
䉥䊮䉫䊦䉦䊦䊔䊮㩷
ᶏ᳖ 㪞㪧㪪 ଻቞䊶䊂䊷䉺࿁෼
䉥䊮䉫䊦䉦䊦䊔䊮 ᵤ๺䋨㪣㪀䇮Ꮏ⮮㩷 ࠬࡁࡕ  บ












ᵤ๺૓ሶ ᳇⽎ 㔐ዤ᷹ⷰ㩷 ർ䈱ᶆᶏ᳖਄㩷
㪍 ᣣ㩷 ૒䇱ᧁ䇮ᄢᏒ㩷
㪈㪈 ᣣ㩷 ↰ਛᖝ䇮ᵤ๺㩷
㪉㪍 ᣣ㩷 㜞⷗䇮㪌㪉 ᰴ᧖ጊ㩷
ᓤᱠ




 ┙ᧄ᣿ᐢ  㩷  㩷 
 ᵤ๺૓ሶ  㩷  㩷 
 ㊄ၔ⦟ዏ  㩷  㩷 

 ㊁ᄖⴕേ৻ⷩ㧔ኋᴱ㧕













































































































































































































































































































































































ੑᣂේ᪀                               ஻ᢛ〝⿛Ṗ 5 
ⷐ᭎ 㧕
㧕MTQYVG0TK#FPC.FWC/IPKPPQT&㧔0#./14&ޔࠅ޽ߢᘒ⁁㎮㐽᧪ᐕᢙߪ⸳ᣉᵴ↢ߩ╬ደዊޔߪὐ᜚ⓨ⥶ 5
฽ࠍ෼࿁ߩ➧ࡓ࡜࠼ⓨߡߌ߆ߦ᦬  ࠄ߆᦬ ޔߪߢ㓌ᰴ ޕࠆ޿ߡߞⴕࠍᜬ⛽ߩᢱΆᯏⓨ⥶߮෸஻ᢛ〝⿛Ṗ
ޕߚߞⴕࠍ஻ᢛߩᢱΆࡐ࠺ޔ߻
஻ᢛ〝⿛Ṗ 㧕





⸘ߩᣣ  ᦬ ޔᣣ  ᦬ ޔଢ  ߦᣣ  ᦬ ޔߪ↪೑〝⿛Ṗߩߢ㓌ᰴ੹ޕߔ␜ߦ Υ࿑ࠍ⟎૏〝⿛Ṗ
ޕߚߞ޽ߢ࿁ 
㧕2,㧦ࠢࡦ࠲࠼࠶ࠠ࡝ޔ#6',㧦➧ࡓ࡜࠼㧔ᢱΆᯏⓨ⥶ 㧕
ᤘ߮෸ߒ಴ࠅជߩᯁߦᦼቯਇߣ᦬ ޔޔ᦬ ޔࠅ߹ᆎߦ෼࿁➧ࡓ࡜࠼ⓨߩ᦬ ޔߪᢱΆࡐ࠺ߩ↪ 0#./14&
࠼ #6',ޔߪ㊂ᴤ⛎ᢱΆߩ 0#./14& ߩߢ㓌ᰴ ޕߚߞⴕࠍㅍ⒖ᢱΆߩࠄ߆࿾ၮ๺ᤘߚ߹ޔ෼࿁ߩ߳࿾ၮ๺
ޕߚߞ޽ߢᴤ⛎ߩͰ ⸘วޔߢ㧕ᧄ ᣣ  ᦬ ޔᧄ ᣣ  ᦬ ޔᧄ ᣣ  ᦬ 㧔ᧄ  ➧ࡓ࡜
ὐ㗴໧ 㧕
⒖߳ 5 ࠄ߆࿾ၮ๺ᤘ߇㓌౻⿧ࠄ߆ᘒ⁁᳖ᶏޔ߇ࠆ޽ߢ᦬ 㨪᦬  ߪ㑆ᦼࠆࠇߐᣉታ߇࠻ࠗ࡜ࡈ 0#./14&
࡟ࡍࠝᦼᄐޔߪ᦬ 㨪᦬  ޿ߥ᧪಴߇ࠬ࠮ࠢࠕߩࠄ߆਄᳖ᶏޕࠆ޽ߢ⇇㒢߇ߢ߹㗃ᣨਅ᦬ ޔߪߩࠆ߈ߢേ
ޕࠆ޽߇ⷐᔅ߁ⴕࠍ஻ᢛ╀ᣛ߮෸஻ᢛ〝⿛Ṗޔߺㄟߺ⚵ࠍ࠻ࠗ࡜ࡈߩ߳ 5 ࠆࠃߦ࡯࠲ࡊࠦ࡝ࡋޔߢࡦ࡚ࠪ࡯











 ߺߕ߶ၮ࿾ᣏⴕႎ๔                           ┙ᧄ᣿ᐢ
㧕 ᭎ⷐ 
 ᦬  ᣣ㨪 ᦬  ᣣ㧔ⴕേ  ᣣ࡮஗ṛ  ᣣ㧕ߩ੍ቯߢ 0/& ߩᓔᓳࠍ੍ቯߒߡ޿ߚ߇ޔⴕേ  ᣣ⋡㧔㧕
ᓔ〝 < ᚻ೨⚂ 㨙ߩ࿾ὐߢవ㗡ゞਔߩ 5/ ߇ࠨࠬ࠷࡞ࠡࠍਸ਼ࠅ⿧߃ࠆ㓙ޔฝ஥ࠕࠗ࠼࡞ࡎࠗ࡯࡞࡮ࠬ
ࡇࡦ࠼࡞ࠪࡖࡈ࠻᛬៊ޕᤘ๺ၮ࿾ߣߩ✕ᕆ੤ା࡮ᬌ⸛ߩ⚿ᨐޔ⥄⿛࡮ୃℂਇน⢻ߣ್ᢿߒޔ5/ ࠍᱷ࿾ߒ
ߚޕᧄጊ᳁ߣ߽ⴡᤊ៤Ꮺ㔚⹤ߢ⋧⺣ߒߚ⚿ᨐޔ ᰴ࠼࡯ࡓᣏⴕ↪Άᢱ࠺ࡐ࿾ὐࠍ 0/& ߆ࠄ +/ ࿾ὐ߳ᄌ














ᦼ㑆ਛᄤ୥ߦᄢ߈ߥ፣ࠇߪߥߊޔᖡᄤߦࠃࠆ஗ṛߪ  ᐲ߽ߥ߆ߞߚޕߒ߆ߒౝ㒽ㇱߢߪㅪᣣࡑࠗ࠽ࠬ ͠ࠍ
ਅ࿁ࠅޔࠞ࠲ࡃ㘑߽ᒝߊደᄖ૞ᬺᤨߦߪಓ்ߥߤߦ߽᳇ࠍ㆜ߞߚޕ⚿ᨐޔ5/ ᡿㓚ߦࠃࠆㆃࠇߪ಴ߚ߽ߩ






ζ㧚㔐ዤ᷹ቯ㧔5㧙0/& MO Ფޔ*࡮*࡮5࡮< ฦ  ᧄޔߺߕ߶  ᧄ㧕










⴫Υ 5 ߆ࠄ < ߹ߢߩゞਔ߅ࠃ߮ᯁ✬ᚑ
ゞਔ ੱ ຬ ᓎ ഀ ‧ ᒁ ᯁ
 ┙ᧄ ർፉ వዉ࡮㘩ၴ࡮ㅢା 㧢บ ᯏ᪾ᯁ㧝บ㧗ධシ㧡บ
 ศ↰ 㜞⷗ ᷹ⷰԘ࡮ක≮ 㧢บ











⴫Υ 㨆 ߆ࠄ 5 ߹ߢߩゞਔ߅ࠃ߮ᯁ✬ᚑ
ゞਔ ੱ ຬ ᓎ ഀ ‧ ᒁ ᯁ
 ศ↰ 㜞⷗ ർፉ 㘩ၴ࡮ㅢା࡮ක≮ 㧠บ 㘩ᢱᯁ บ㧗ⵝ஻ᯁ㧝บ㧗ධシ บ
 ౝ↰ ᧁ᧛ ┙ᧄ వዉ࡮ᯏ᪾࡮ⅣႺ଻ో 㧡บ
ᯏ᪾ᯁ  บ㧗ධシ㧟บ㧗࠻ࠗ࡟ᯁ 
บ

㧕 ⴕേ⸥㍳㧔ⴕേో⥸㧕                              ┙ᧄ᣿ᐢ

⴫Υ  ᐕ  ᦬  ᣣ
Ἣ 㨪  ᦬  ᣣ






























࡮5㨪5 ߢ 8*( ᦝᣂ⹜ߺࠆ߽ᤘ๺ㅢାߣߟߥ߇ࠄߕޕ

















࡮* ߦߡ  ᧄ㔐ዤ᷹ቯ
࡮࡞࡯࠻Ⓧ㔐ᄙߒ ᣛ⷗ߠࠄ޿ ࠼࡜ࡓ➧߶ߣࠎߤၒᴚ













࡮5 ߦߡ  ᧄ㔐ዤ᷹ቯ
࡮Ⓧ㔐ࠨࡦࡊ࡝ࡦࠣ㧦 *ޔ*ޔ*ޔ*ޔ*ޔ<       
࡮㧞㨗㨙Ფߩ㔐ዤ᷹ⷰࡐࠗࡦ࠻ߢ㔐ዤ᷹ቯޔ)25 ᷹ቯ
࡮< ߦΆᢱᯁ  บ࠺ࡐߩ੍ቯߢ޽ߞߚ߇ޔ੍ቯࠃࠅΆ⾌႐ᖡ߆ߞߚߥߤߩℂ↱ߦࠃࠅ࠺ࡐਛᱛ

























࡮ⓨΆᢱᯁ  บ < ߦ࠺ࡐޔᏫ〝࿁෼੍ቯ
࡮Ⓧ㔐ࠨࡦࡊ࡝ࡦࠣ㧦<                       
࡮㧞㨗㨙Ფߩ㔐ዤ᷹ⷰࡐࠗࡦ࠻ߢ㔐ዤ᷹ቯޔ)25 ᷹ቯ





 ඦ೨ਛޔ5/ ᱷ⟎ߩὑޔ ෸߮  ߳  ߩⵝ஻ࠍ⒖േޔᯁߩౣ✬ᚑࠍⴕ߁




COԘ࠼࡯ࡓ↪Άᢱᯁ  บ࠺ࡐ ԙᏫ〝↪ᯁ✬ᚑ Ԛ࠺ࡐᯁ  บជࠅ಴ߒ









































࡮0 ೉ゞ✬ᚑ ߣߞߟ߈ጧߦߡ 5/࡮ ゞౝᢛℂ














 ᐕ  ᦬  ᣣ㧔Ἣ㧕 㨪  ᦬  ᣣ㧔᳓㧕 =ⴕേ  ᣣ࡮஗ṛ  ᣣ?

⴫Υ ߺߕ߶ၮ࿾ᓔᓳᣏⴕⴕേ⸥㍳㧔Ꮻ〝ߪߣߞߟ߈ጧ߹ߢ㧕






  ᤘ๺ၮ࿾ 㧦 5      
  5  5      
  5  *      
  *  *      
  *  <      
  <  <      ⓨ࠼࡜ࡓᯁ
 ᯁ࠺ࡐ
  <  <     
5/< ᚻ೨⚂ O ᚻ೨ߢࠕࠗ࠼
࡞ࡎࠗ࡯࡞ࠬࡇࡦ࠼࡞ࠪࡖࡈ࠻᛬៊






  +/  ߺߕ߶      Άᢱᯁ࠺ࡐ
 ᯁ࡮ᓳ〝ᯁ✬ᚑ
  ߺߕ߶  ṛ࿷     
ήੱ⏛ജ⸘࡮᳇⽎⸘ࡔࡦ࠹࡮5/
MO ࡔࡦ࠹
  ߺߕ߶  <      5/ ᱷ࿾ಣ⟎࡮࠺ࡐᯁ࿁෼
  <  <      ⓨ࠼࡜ࡓ࠺ࡐᯁ࿁෼
  <  *      
  *  *      
  *  5      
  5 
ߣߞߟ߈
ጧ





㧕 ゞਔᢛ஻߅ࠃ߮ୃℂ੐㗄                         ౝ↰ᣂੑ
࡮⿛ⴕㅦᐲߪޔᓔ〝  ㅦ TRO ߢⴕ޿ޔ〝㕙ߦวࠊߖߡㆇⴕㅦᐲࠍᄌൻߐߖߡㆇ↪ࠍⴕߞߚޕᓳ〝ߪޔ
















































































⿛ⴕ〒㔌MO    ᐔဋ 




   ᐔဋ 
࡞࡯࠻〒㔌
޽ߚࠅ























⿛ⴕ〒㔌MO    ᐔဋ 




   ᐔဋ 
࡞࡯࠻〒㔌
޽ߚࠅ





























⿛ⴕ〒㔌MO    ᐔဋ 




   ᐔဋ 
࡞࡯࠻〒㔌
޽ߚࠅ


























⿛ⴕ〒㔌MO  㧙  ᐔဋ 㧞㧤㧡




 㧙  ᐔဋ 
࡞࡯࠻〒㔌
޽ߚࠅ


























㔐ዤߩ᷹ቯޔ)25 ᷹૏ޔ㔐㕙⁁ᘒߩ᷹ⷰ෸߮౮⌀᠟ᓇࠍታᣉߒߚޕ㜞ߐ߇ EO એਅߢ޽ߞߚ㔐ዤߦߟ
޿ߡߪޔ㘑਄஥ O ߦᣂߚߦ㔐ዤࠍ⸳⟎ߒߚޕ







߅┵ਔߪ૏᷹ 52)ޕߚߒᣉታߦ߈߅ᧄ  ߪᓇ᠟⌀౮ߩ㕙㔐ޕߚߒᣉታࠍ᷹ⷰߩᘒ⁁㕙㔐ޔቯ᷹ߩዤ㔐
ޕߚߞ߆ߥߪዤ㔐ߚߒ⟎⸳ߦߚᣂޕߚߒᣉታߺߩߡ޿ߟߦᧄ  ߩᄩਛ߮ࠃ














































        


















   
౮⌀Υ  ࡠࠟ࡯ࡏ࠶ࠢࠬౝㇱ    ౮⌀Υ  ࡠࠟ࡯ࡏ࠶ࠢࠬࠧࡓࡄ࠶ࠠࡦ

E㧕 ᳇⽎᷹ⷰ                                  㜞⷗⧷ᴦ
ޣ᷹ⷰ᭎ⷐޤ








࿾਄᳇⽎᷹ⷰᜰ㊎ߦၮߠ߈ޔᄢ᳇⃻⽎ߪ  ᤨ㨪 ᤨߦޔⷞ⒟࡮㔕㊂࡮㔕ဳߪ  ᤨ࡮ ᤨ࡮ ᤨ࡮
ᤨ࡮ ᤨ࡮ ᤨ෸߮ቯᤨ੤ା೨ߦ⋡ⷞ᷹ⷰࠍታᣉߒߚޕ
 
౮⌀Υ /#95 ߩ⸳⟎⁁ᘒ   ౮⌀Υ  2% ߦ⴫␜ߐࠇߚ᷹ⷰ࠺࡯࠲







ᣏⴕߩߪߓ߼ߣ⚳ࠊࠅ㗃ߪޔᴪጯߩૐ᳇࿶ߩᓇ㗀ࠍฃߌޔᦅࠅ߿㔐ߩᣣ߇ᄙ߆ߞߚޕ ᦬  ᣣ߆ࠄ 
᦬  ᣣ߹ߢߪޔౝ㒽ߩ㜞᳇࿶࿤ౝߦ౉ࠅޔᔟ᥍߹ߚߪ᥍ࠇߩᄤ᳇߇⛯޿ߚޕ ᦬  ᣣ߹ߢߪࠞ࠲ࡃ㘑߇ᕡ
Ᏹ⊛ߦ็߈ޔ࿾߰߱߈ߩߚ߼ⷞ⇇ਇ⦟ߣߥࠆᣣ߇ᄙ߆ߞߚޕ
ᣏⴕਛߩᦨ㜞᳇᷷ߪ͠㧔 ᦬  ᣣ  ᤨ  ಽޔߣߞߟ߈ጧ㧕ޔᦨૐ᳇᷷ߪ͠㧔 ᦬  ᣣ  ᤨ
 ಽޔ<㧕ޔᦨᄢ㘑ㅦߪ OU㧔㘑ะ⌀ᣇ૏  ᐲޔ ᦬  ᣣ  ᤨ  ಽޔ<㧕ޔᦨૐ᳇࿶ߪ J2C



































  J2C ͠ ͠ ͠ 㧑 㧑 OU OU OU -O  ಽ 
 5            ᥍ᓟ৻ᤨᦅࠅ
 5            ᦅᓟᤨޘ㔐
 *            ᥍ᓟᤨޘ㔐
 *            ߰߱߈ᓟ᥍
 <           
ᔟ᥍ޔ࿾߰߱߈ࠍ
઻߁
 <           
᥍ޔ࿾߰߱߈ࠍ઻
߁
 <           
ᔟ᥍ޔ࿾߰߱߈ࠍ
઻߁










          
᥍ޔ࿾߰߱߈ࠍ઻
߁
 <           
᥍ޔ࿾߰߱߈ࠍ઻
߁
 <            ᔟ᥍
 *            ᥍
 *            ᥍




           ᦅ
             ᦅ
䊶 ᳇࿶࡮᳇᷷࡮Ḩᐲ࡮㘑ㅦߪ  ಽ୯ߩᐔဋ
䊶 ⷞ⒟࡮㔕㊂ߪ  ᤨ࡮ ᤨ࡮ ᤨ࡮ ᤨ࡮ ᤨ࡮ ᤨߩ  ࿁ᐔဋ




ᢎੑ↰ศ                                    ≮ක 㧕
ޤߡ޿ߟߦᘒ⁁ᐽஜ⊛⥸৻ߩຬ㓌ޣ
 ዋᷫ㨓㨗 ߪ⸶ౝߩߘޔߢฬ  ߇ߩߚߒዋᷫޔߣࠆߺࠍ㊀૕ߩᓟ೨ⴕᣏޕߚߞ޽ߢᅢ⦟ߪᘒ⁁ᐽஜߩຬ㓌
ޕߚ߼⹺ࠍടჇ㊀૕ߩ㨓㨗ޔߪฬ  ߩઁޕߚߞ޽ߢฬ  ߇ዋᷫ㨓㨗ޔฬ  ዋᷫ㨓㨗ޔฬ
ޤߡ޿ߟߦ்ᄖ㨯∛∔ޣ
 㕙㗻ޔฬ  Ἳ⤑⚿ⷺޔߪᖚ∔ߚߒⷐࠍ⮎ਈޕߚߞ߆ߥࠇࠄߺޔߪ↢⊒ߩ்ᄖ߿∛∔ߥ◊㊀ߦਛ㑆ᦼⴕᣏ




ㇱᩮ㥦ߪฬ  ߩઁޔㇱ㗠ߪฬ ޔߪ
߽ߚߞ߆ߥߪⷐᔅߩ≮ᴦޕߚߞ޽ߢ૏ㇱ்ಓ޿ᄙ߽ᦨޔߪㇱ㗠ޕߚߒ࿃ේߦᣇ઀ߩ⌕ⵝߩ࡞ࠣ࡯ࠧ߿Ᏺ಴⋡
ࠄߺ்߽ಓߩㇱ㗠ޔߪฬ  ຬ㓌ߚ޿ߡߒ⌕ⵝࠍ࡯ࠔࡈߦ࠼࡯ࡈޕߚ߼⹺߽ߦฬ  ߩઁޔߪ்ಓᐲ㧝ㇱ㗠ߩߩ
↪᦯ࡦࡒࡍࡠ
⮎∯ᱛߩ㑆ᣣੑޕߚࠇߐ᷹ផߣ࿃ේ߇ߤߥ㘩ㆊޔഭ∋ޔ಄ኙޔߪฬ  ߩ∝∯ਅޕߚߞ߆ߥࠇ



















ᢙ ࠭ࠗࠨ ㅜ↪ ⒓ฬ
   ⟎ಣࠆߔኻߦ⢷᳇ⴊ ࠻࠶࠮ࠫ࡯࠽࡟࠼⣧⢷
 T( ⟎ಣࠆߔኻߦ⢷᳇ⴊ ࡦ࡯࡟࠼⣧⢷
 OEޔ) ଻⏕▤ⴊߩ⠪ᖚ∝㊀ ࠻࠶࠮ *8+
   㧕ೝ⓫Ꮺ㕢⁁↲⁁ベ㧔↪଻⏕㆏᳇ᕆ✕ ࡯ࡄ࡞ࡋ࡜࠻
   ቯ࿕ߩᬁ㗖 ࡀ࡯ࠪቯ࿕ᬁ㗖
   ቯ࿕ߩᜰ 㧕ዊ㧔࠻ࡦ࡝ࡊࠬࠕࡕࡀ
   ቯ࿕ߩ⢇਄ 㧕ᄢ㧔࠻ࡦ࡝ࡊࠬࠕࡕࡀ
   ቯ࿕ߩ⢇਄ ࠻ࡦ࡝ࡊࠬࡓࠨ
   ቯ࿕ߩ⢇ਅ ࡀ࡯ࠪ࠻ࡈ࠰
   ቯ࿕ߩㇱ⢷ ࠼ࡦࡃ࠻ࠬࡃ
   ↪ᢿ⸻ ⸘㔚ᔃᏪ៤
   ↪ᢿ⸻ ⸘࿶ⴊ
   ↪ᢿ⸻ ⸘᷷૕




ᢙ ࠭ࠗࠨ ㅜ↪ ⒓ฬ
   ↪ᢿ⸻ ེ⸻⡬
   ↪૶ߦᤨ▤ᝌ ㏜㗡༄
  ࡉ࡯ࡘ࠴▤ᝌ ࡉ࡯ࡘ࠴▤ᝌ
  ࡉ࡯ࡘ࠴▤ᝌ ࡉ࡯ࡘ࠴▤ᝌ
  ࡉ࡯ࡘ࠴▤ᝌ ࡉ࡯ࡘ࠴▤ᝌ
   ↪૶ߦᤨ▤ᝌ ࠻࠶࡟ࠗ࠲ࠬ
   ↪૶ߦᤨ▤ᝌ ࠢ࠶ࡠࡉ࠻ࠗࡃ
   ↪૶ߦᤨ▤ᝌ ሶ㋢࡞࡯ࠡࡑ
   ଻⏕㆏᳇ ࠗࠛ࠙ࠕࠛ
   ↪ๆ๭Ꮏੱ ࠢࠬࡑࠣ࠶ࡃ
   ↪ๆ๭Ꮏੱ ࠢࠬࡑ࠻࠶ࠤࡐ
   ᒁๆ 㧕ᑼߺ〯⿷㧔ེᒁๆ
 T( ᒁๆ ࡉ࡯ࡘ࠴ᒁๆ
   ↪⟎ಣ⑼ᄖ 㧕㊱ή㧔࠻࠶࠮ࡦࡇ⑼ᄖ
   ↪⟎ಣ⑼ᄖ 㧕㊱᦭㧔࠻࠶࠮ࡦࡇ⑼ᄖ
   ↪⟎ಣ⑼ᄖ ེ㊎ᜬ
   ↪⟎ಣ⑼ᄖ ಷ೻⑼ᄖ
   ↪⟎ಣ⑼ᄖ ࡞ࡋ࠶ࠦ
   ↪⟎ಣ⑼ᄖ ࡦࠕࡍ
   ↪⟎ಣ⑼ᄖ ࡦࠕࡍ࠻࡯ࠠࠬࡕ
   ↪⟎ಣ⑼ᄖ 㧕ࡐࠬࠖ࠺㧔ࠬࡔ
   ↪⟎ಣ⑼ᄖ ࠺ࡦ࠱
   ↪⟎ಣ⑼ᄖ ࡯࡜ࡊ࡯࠹ࠬࡦࠠࠬ
   ↪⟎ಣ⑼ᄖ ࡯ࡃ࡯ࡓ࡝
  ♻ว❔ ♻ࡦࡠࠗ࠽
  ♻ว❔ ♻ࡦࡠࠗ࠽
  ♻ว❔ ♻࡞࡝ࠢࠗࡃ
   ࡊ࡯࠹ว❔ ࡊ࠶࡝࠻ࠬ࡝࠹ࠬ
  ↪⟎ಣẖᷡ ⴼᚻẖᷡ
 . ↪⟎ಣ ⴼᚻẖਇ
 OE ࡯ࡃࠞߩ் ࠯࡯ࠟ⩶Ṍ
   ↪Ქᶖ ⃿✎㧗ࡊ࠶ࠞ⩶Ṍ
   ↪⟎ಣ ᫔✎
   ↪⟎ಣޔᢿ⸻ ሶ࿶⥠
 (ޔ.ޔ/ޔ5 ࡯ࡃࠞߩ் ࠦࠛࡦࡃ࡯ࡘࠠ࡯ࠝ
 ㅢ᥉ޔᄢ ࡯ࡃࠞߩ் ࠼࠶ࡄ࡯ࡢࡄ࠭ࠠ
 ዊਛᄢ ࡯ࡃࠞߩ்ߩ߼߈ᄢ ࠬ࡜ࡊࡐࠕࠖ࠺ࡔ
 OE ࡯ࡃࠞߩ் ࡉࠖ࠹ࠢࠕࠝࡘ࠺
 ዊޔᄢ ࡓ࡞ࠖࡈ↪㎮㐽் ࡓ࡯࠳ࠟ࠹
   ࠻࡯ࠪ↪⟎ಣ 㧕߈޽ⓣ㧔ࡊ࡯࡟࠼࡯࡞ࡉ
   ࠻࡯ࠪ↪⟎ಣ ࠷࡯ࠪࡐࠬࠖ࠺
 ฦ 㘃⒳  Ꮺ൮ Ꮺ൮ജᒢ
   Ꮺ൮ Ꮺ൮❗િ




ฬ⒓ ↪ㅜ ࠨࠗ࠭ ᢙ
ਃⷺᏐ ࿕ቯ↪   
଻᷷↪ࠪ࡯࠻ ଻᷷   





࠹࡞ࡕᵈ኿㊎ ᵈ኿㊎ ޔޔ) ฦ 
⠢⁁㊎ ᵈ኿㊎ ) 
ࠨ࡯ࡈࡠ࡯ ⇐⟎㊎ ޔޔ) ฦ 
ࠪࡘࠕࡊ࡜ࠣ ャᶧ࠮࠶࠻   
㚟ⴊᏪ ὐṢ↪   
ࠕ࡞ࠦ࡯࡞✎ ᶖᲥ↪   
ࠛࡑࠫࡦࡃࠨࡒ ✕ᕆࠞ࠶࠻↪   
ಣ⟎↪ࠪ࡯࠷ ⣶ᬁ࿕ቯ↪   
ࠗ࠰ࠫࡦᶧ ᶖᲥ↪   
↢㘩 ON ᵞᵺ↪   

 ᰴߺߕ߶ᣏⴕ㓌↪⮎೷㧔ౝ᦯ޔᄖ↪㧕
⮎೷ฬ ᢙ ↪ㅜ ૶↪ᣇᴺ
ࠞࡠ࠽࡯࡞  ᶖἻ㎾∩೷ 㧝6࿁ޔ∩࡮⊒ᾲᤨ
ࡠࠠ࠰࠾ࡦ  ᶖἻ㎾∩೷ 㧝6࿁ޔ ࿁ᣣ߹ߢ
ࡓࠦࠬ࠲  ⢗⮎ 6࿁ޔ ࿁ᣣ߹ߢ
ࡉࠬࠦࡄࡦ  ⣻∩ᤨ 6࿁ޔ⣻∩ᤨ
ࡆࠝࡈࠚ࡞ࡒࡦ 4  ਅ∯ᱛ߼ 6࿁ޔ ࿁ᣣ߹ߢ
ࡠࡍࡒࡦ  ਅ∯ᱛ߼ %࿁ޔਅ∯ᤨ
ࡊ࡝ࡦࡍ࡜ࡦ  ฯ᳇ᱛ߼ 6࿁ޔ ࿁ᣣ߹ߢ
ࠕ࡞ࡠࠗ࠼ ) 㧟ⴼ ⢷὾ߌޔ⢗ẩ≌  ⴼࠍ᳓ ON ߦṁ߆ߒߡ㘶߻
ࠩࡦ࠲࠶ࠢ  ⢗∩ޔ⢗ẩ≌ 6࿁ޔ ࿁ᣣ߹ߢ
2.  ⴼ ᗵ౨∝⁁  ⴼ࿁ޔ ࿁ᣣ߹ߢ
ࡔࠫࠦࡦ  ຕᱛ߼ 6࿁ޔ ࿁ᣣ߹ߢ
ࡓࠦ࠰࡞ࡃࡦ  ෰∷೷ 6࿁ޔ ࿁ᣣ߹ߢ
ࠕ࡟ࠫࠝࡦ  ᛫ࠕ࡟࡞ࠡ࡯೷ 6࿁ޔ㧝࿁ᣣ߹ߢ
࡟ࡦ࠼࡞ࡒࡦ  ⌧⌁೷ 6࿁ޔኢࠆ೨
࠺ࡄࠬ  ᛫ਇ቟೷ 6࿁ޔ ࿁ᣣ߹ߢ
ࠗࡒࠣ࡜ࡦ  ஍㗡∩ᤨ 6࿁ޔ஍㗡∩ᤨ
࠮ࡦࡁࠨࠗ࠼  ਅ೷ 6࿁ޔଢ⒁ᤨ
࠾࠻ࡠࡍࡦ  ⁜ᔃ↪⊒૞ᤨ 㨀࿁ޔ⊒૞ᤨ
ࠕ࠳࡜࡯࠻  㒠࿶೷ 㨀࿁ޔ㜞ⴊ࿶ᤨ
㩊㩗㩖㩩㩥㩧  ⢷὾ߌޔ⢗ẩ≌ 6࿁ޔ㧝࿁ᣣ
ࠤࡈ࡜࡯࡞  ᛫↢‛⾰ 㨀࿁ޔ ࿁ᣣ
ࠢ࡜ࡆ࠶࠻  ᛫↢‛⾰ 㨀࿁ޔ ࿁ᣣ
࠳ࠗࠕࡕ࠶ࠢࠬ  ೑ዩ೷ 6࿁ޔ ࿁ᣣ߹ߢ
ࡅ࡞࠼ࠗ࠼࠰ࡈ࠻  ଻Ḩ೷  ᣣ  ࿁ᖚㇱߦႣࠆ
ࡄࠬ࠲ࡠࡦ࠰ࡈ࠻  ଻Ḩ೷  ᣣ  ࿁ᖚㇱߦႣࠆ




⮎೷ฬ ᢙ ↪ㅜ ૶↪ᣇᴺ
ࡊࡠࠬ࠲ࡦ࠺ࠖࡦエ⤉  ⊹⤏ẩ≌ᴦ≮೷  ᣣ  ࿁ᖚㇱߦႣࠆ
ࡠࠦࠗ࠼エ⤉  ࠬ࠹ࡠࠗ࠼エ⤉㧔ᒙ޿㧕  ᣣ  ࿁ᖚㇱߦႣࠆ
ࠠࡦ࠳ࡌ࡯࠻エ⤉  ࠬ࠹ࡠࠗ࠼エ⤉㧔ᒝ޿㧕  ᣣ  ࿁ᖚㇱߦႣࠆ
ࠤ࠽ࡠࠣエ⤉  ญౝἻᤨ  ᣣ  ࿁ᖚㇱߦႣࠆ
78 ࠠࡘࠕ⋡⮎  ⚡ᄖ✢ߦࠃࠆ⌒∩  ࿁ᣣὐ⌒
ࡈ࡞ࡔ࠻ࡠࡦὐ⌒  ᛫Ἳ∝ࠬ࠹ࡠࠗ࠼ὐ⌒  ࿁ᣣὐ⌒
ࠢ࡜ࡆ࠶࠻ὐ⌒  ᛫↢೷ὐ⌒  ࿁ᣣὐ⌒
ࠠࡘࡃ࡯࡞ๆ౉  ࠬ࠹ࡠࠗ࠼ๆ౉  ๆ౉࿁ޔ ࿁ᣣ߹ߢ
ࡔࡊ࠴ࡦࠛࠕ࡯ๆ౉  ᳇▤ᡰ᜛ᒛ೷ๆ౉  ๆ౉࿁ޔ ࿁ᣣ߹ߢ
78 ࡝࠶ࡊ  ⚡ᄖ✢ߦࠃࠆญໃἻ  ࿁ᣣ߹ߢ
ࡕ࡯࡜ࠬ 㧡ⴼ ᶖἻ㎾∩೷ 㧝࿁ᣣޔᖚㇱ߳⾍ࠆ








ࡍࡦ࠲ࠫࡦ OI 㧝# ㎾∩೷ 
ࡍࡦ࠻ࠪ࡝ࡦ 㧞I ᛫↢೷ 
࠰࡞ࡔ࠼ࡠ࡯࡞ OI ࡚ࠪ࠶ࠢ࡮༎ᕷ⊒૞ 
ࡋࠬࡄࡦ࠳࡯ ON ᓴⅣⴊẏ㊂ߩ⛽ᜬ 
ࡏࠬࡒࡦ ON ᒝᔃ೷ 
⎫㉄ࠕ࠻ࡠࡇࡦ ᓢ⣂ޔⴊ࿶ૐਅߩᡷༀ 
ࠞ࠲ࡏࡦ *K ᣹࿶೷ 
ࠟࠬ࠲࡯ᵈ * ࡉࡠ࠶ࠞ࡯ 
ࡊ࡝ࡦࡍ࡜ࡦᵈ ೙ฯ೷ 
ࠣ࡝࠮ࠝ࡯࡞ᵈ ON ೑ዩ೷ 
ࡊࡠࠬ࠲ࡦࠫࡦᵈ ᧃ᪳ᓴⅣᡷༀ೷ 
ࡐ࡜࡜ࡒࡦᵈ ᛫ࠕ࡟࡞ࠡ࡯೷ 
࠰࡝࠲ 6ON ャᶧ 




























䋲ᣣ⋡ 䉥䊛䊧䉿䇮ᾚ‛䇮⚊⼺䇮䈗䈲䉖䇮๧ཬ᳝ ‐ਦ䇮๧ཬ᳝ ㈶⽋䇮䉲䉼䊠䊷䇮䈗㘵
䋳ᣣ⋡ 䊌䊮䇮䊔䊷䉮䊮䇮䉿䊅 䊄䊤䉟䉦䊧䊷䇮䉦䉾䊒䊤䊷䊜䊮 ↢ᆗ὾䈐䇮ᾚ‛䇮䈗㘵䇮๧ཬ᳝
䋴ᣣ⋡ 䊌䉴䉺 ὾䈐䈠䈳䇮὾䈐䈍䈮䈑䉍 䉦䊧䊷䇮䈗䈿䈉䉰䊤䉻
䋵ᣣ⋡ ጊ⩿䈠䈳 䉼䊞䊷䊊䊮䇮ᑯᒰ㩿಄ಓ㪀 ਛ⪇ਦ䇮䊘䊁䊃䉰䊤䉻䇮䉴䊷䊒
䋶ᣣ⋡ 㞱䇮䈗㘵䇮๧ཬ᳝䇮⚊⼺䇮ᾚ‛ 䉦䉾䊒䊤䊷䊜䊮䇮὾䈐䈍䈮䈑䉍 ᶏ㞲ਦ䇮๧ཬ᳝
䋷ᣣ⋡ 䈫䉐䉐䈗䈲䉖䇮䉳䊞䊷䊙䊮䊘䊁䊃䇮๧ཬ᳝ ᾖ䉍὾䈐䉼䉨䊮䇮䊏䊤䊐䇮䉴䊷䊒 ㍿
䋸ᣣ⋡ 䈉䈬䉖䇮㔀Ἲ 䈉䈭䈑䇮ᾚ‛䇮䈗㘵䇮๧ཬ᳝ ὾䈐⡺
䋹ᣣ⋡ 䊌䉴䉺 䉦䉾䊒䊤䊷䊜䊮䇮὾䈐䈍䈮䈑䉍 ⷺᾚ䇮໊឴䈕䇮䈗䈿䈉䉰䊤䉻䇮䈗㘵䇮๧ཬ᳝
䋱䋰ᣣ⋡ 䊌䊮䇮䉥䊛䊧䉿䇮䉸䊷䉶䊷䉳 䉼䊮䉳䊞䉥䊨䊷䉴䇮䈗㘵䇮䉴䊷䊒 䊨䊷䊦䉨䊞䊔䉿䇮㘾ሶ䇮䈗㘵䇮๧ཬ᳝
䋱䋱ᣣ⋡ ⚊⼺䇮㞱䇮䈗㘵䇮๧ཬ᳝ ᑯᒰ㩿಄ಓ䋩䇮䊄䊤䉟䉦䊧䊷 䉴䊁䊷䉨䇮䊘䊁䊃䉰䊤䉻䇮䊌䊮䇮䉴䊷䊒
䋱䋲ᣣ⋡ 䈫䉐䉐䈠䈳 ‐ਦ䇮๧ཬ᳝ ᾚㄟ䉂䊊䊮䊋䊷䉫䇮䈗㘵䇮䉴䊷䊒
䋱䋳ᣣ⋡ 䊖䉾䊃䉬䊷䉨䇮䊔䊷䉮䊮䇮䉴䊷䊒 䊊䊮䊋䊷䉫䇮䉣䊎䊏䊤䊐 䉦䊧䊷
䋱䋴ᣣ⋡ 䊌䊮䇮䉿䊅䇮䉳䊞䊷䊙䊮䊘䊁䊃䇮䉴䊷䊒 䉦䉾䊒䊤䊷䊜䊮䇮὾䈐䈍䈮䈑䉍 ⷺᾚ䇮㈶⽋䇮䈗㘵䇮๧ཬ᳝
䋱䋵ᣣ⋡ 䊌䉴䉺 䉅䈧ᾚ䇮䈗㘵䇮๧ཬ᳝ ᶏ㞲ਦ䇮๧ཬ᳝
䋱䋶ᣣ⋡ 䈗㘵䇮⚊⼺䇮᣿ᄥሶ䇮ᄢ๺ᾚ 䉼䊞䊷䊊䊮䇮὾䈐䈠䈳 䉲䉼䊠䊷䇮໊឴䈕䇮䈗㘵























  ࠬࠠ࠽ࠢ࡟ࡦ㧔㧞㧕ޔ,- ࡢࠗࡄ࡯㧔ᄢ ࡮ዊ㧝㧕ޔ





 ゞౝߦ਄⸥ )25 ࠍ⸳⟎ߒޔ࠽ࡆࠥ࡯࡚ࠪࡦߦ೑↪ߒߚޕ
ᄖઃߌࠕࡦ࠹࠽ߪ૶↪ߒߥ߆ߞߚ߇ⴡᤊ⵬⿷ߦ໧㗴ߪߥߊޔᰴߩࡐࠗࡦ࠻ฬޔࡐࠗࡦ࠻㑆ߩᱜ⏕ߥ〒㔌߿
੍ᗐᚲⷐᤨ㑆ߥߤゞタ )25 ߦߪߥ޿ᯏ⢻߇૶߃ޔ࠽ࡆࠥ࡯࡚ࠪࡦߩ㓙㕖Ᏹߦ᦭ലߛߞߚޕ
ゞタ )25 ߣᲧセߔࠆߣޔᦨᣂߩ )25 ࠺࡯࠲ࠍࡄ࠰ࠦࡦ߆ࠄ࠳࠙ࡦࡠ࡯࠼ߢ߈ࠆὐߢ߽ゞタ )25 ࠃࠅߪ૶޿
ൎᚻ߇ࠃ޿ශ⽎ࠍฃߌߚޕ
࡮ౝ㒽ᣏⴕ↪ߩ୘ੱⵝ஻ߣߒߡޔએਅߩⵝ஻ࠍ⾉ਈߒߚޕ























䊁䊦䊝䉴䋨ᄢ䋩㩷 㪏㩷 ฦゞ䈮 㪉 ᧄ䇮㘩ၴゞ䈮 㪋 ᧄ㈩஻㩷
䉦䉶䉾䊃䉮䊮䊨㩷 㪍㩷 Ᏹ↪䋴บ䇮੍஻䋲บ㩷
䉧䉴䉦䊷䊃䊥䉾䉳㩷 㪍㪇㩷 㪗㪉 ᧄ㪆ᣣ㬍ᦨᄢ 㪉㪇 ᣣ㪂੍஻ 㪈㪇 ᧄ㪂㪌 ᧄ㬍㪉 ゞ䋽䋶䋰ᧄ㩷
㘩ེ䋨୘ੱ↪䋩㩷 㪍 ᑼ㩷 ಴⊒ᓟฦ⥄䈮㈩Ꮣ㩷
䉲䊠䊤䊐㩷 㪍㩷 ಴⊒ᓟฦ⥄䈮㈩Ꮣ㩷











䊙䉳䉾䉪㩷 㪋㩷 㩷 㩷
䊁䊷䊑䊦䉺䉾䊒㩷 㪉㩷 㩷 㩷
䉡䉣䉾䊃䊁䉞䉾䉲䊠㩷 㪈㪇㩷 㩷 㩷
䉴䉨䊅䉪䊧䊮㩷 㪈㪇㩷 㩷 㩷
䊎䊆䊷䊦⚌㩷 㪊㩷 㩷 㩷
䌃䌯Ớᐲ⸘㩷 䌏䋲Ớᐲ⸘ ฦ 㪊㩷 ౝ↰㩷 ฦゞ䋱୘䈝䈧㈩஻㩷















㩷 ຠฬ㩷 ᢙ㊂㩷 ᜂᒰ㩷 ஻㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ⠨㩷
䊊䊮䊂䉞䌇䌐䌓㩷 㪉㩷 㩷
ల㔚ᑼੇ㔚ᳰ䉶䉾䊃 䋱ᑼ㩷 ల㔚ེ䋱୘䇮නਃੇ㔚ᳰ䋸ᧄ㩷
᳇⽎᷹ⷰ䉶䉾䊃㩷 䋲ᑼ㩷 ੍஻ 㪈 ᑼ฽䉃㩷 㩷





















ゞタ䌕䌈䌆㩷 㪊㩷 䋭㩷 ฦゞ㈩஻ᷣ䉂㩷
ゞタ䌖䌈䌆㩷 㪊㩷 䋭㩷 ฦゞ㈩஻ᷣ䉂㩷




䉟䊥䉳䉡䊛ⴡᤊ㔚⹤㩷 㪉㩷 㩷 㩷
䊂䊷䉺ㅢା䉨䉾䊃㩷 㪈㩷 㩷 㩷
ㅢା੍஻ຠ㩷 㪈 ᑼ㩷 䉝䊮䊁䊅䊶䊍䊠䊷䉵䊶㈩✢䈭䈬䈱੍஻㩷


















䉿䉣䊦䊃㩷 㪊㩷 ┙ᧄ㩷 ฦゞ䈮䋱ᒛ㈩஻䇯ౝ䋱ᒛゞタ↪䊧䉴䉨䊠䊷䉶䉾䊃䈮฽䉃䇯㩷
㕖Ᏹ↪୘ੱⵝ஻㩷 㪏㩷 ฦ⥄㩷 ಴⊒೨ฦ⥄㈩Ꮣ㩷 㸢㩷 ᣏⴕਛ䈲୘ੱ▤ℂ䈱䈖䈫䇯㩷











Ἦᴤ៤ⴕ➧㩷 㪊㩷 ฦゞ 㪈 ➧㈩஻䇯㩷







     ຠ     ฬ  ᢙ㊂ ஻            ⠨
غ 㘩ེ㧔୘ੱ↪㧕 㧝ᑼ ౒หⵝ஻ߣߒߡḰ஻ߒޔ಴⊒ᓟฦ⥄ߦ㈩Ꮣ
غ ࡑࠣࠞ࠶ࡊ   
غ ୘ੱ↪㕖Ᏹⵝ஻ 㧝ᑼ 
غ ୘ੱ↪㕖Ᏹ㘩 㧝ᑼ  
غ ࠪࡘ࡜ࡈ  ౒หⵝ஻ߣߒߡḰ஻ߒޔ಴⊒ᓟฦ⥄ߦ㈩Ꮣ
غ ࠲ࠝ࡞   
غ ᱤ⏴߈࠮࠶࠻ 㧝ᑼ  
غ ࠨࡦ࠳࡞  ゞౝ↪
غ ⡼⌕㧔਄ਅ㧕   
غ ਛ㑆⌕
਄ਅ㧕   
غ ࠕ࠙࠲࡯㧔਄ਅ㧕   
غ ⠀Ძ᦯㧔਄ਅ㧕   




غ ⋡಴Ᏺ  ⭯ᚻ㧝 ෘᚻ㧝 
غ 㒐ኙᏲ   
غ ⌕ᦧ߃ ㆡቱ  
غ 㒐ኙ㐳㕦   
غ ࡃࡈࠖࡦ  ߺߕ߶ᣏⴕਛ㧙㧟㧜͠એਅߦߥࠆน⢻ᕈ߽޽ࠆޕ
غ ࠨࡦࠣ࡜ࠬ  ੍஻ࠍᔅߕᜬෳߔࠆߎߣ
غ ࠧ࡯ࠣ࡞   
غ ࡂࡦ࠺ࠖ㨁㧴㧲ή✢ᯏ   
غ ࿾࿑  ੐೨ߦ㈩Ꮣ ߺߕ߶ၮ࿾๟ㄝ࿑߽ 
غ ࠦࡦࡄࠬ   
غ ࠽ࠗࡈ   
غ ࡎࠗ࠶ࠬ࡞   
غ ࡜ࠗ࠲࡯   
غ ࡋ࠶࠼࡜ࡦࡊ   
غ ੍஻㔚ᳰ ㆡ㊂  
غ ࠪࡁ᫔   
غ ╩⸥↪ౕ 㧝ᑼ  
غ ࠞࡔ࡜   
غ ߺߕ߶ᣏⴕ⸘↹ᦠ   
غ ᣣ὾ߌᱛ߼   
غ ࡝࠶ࡊࠢ࡝࡯ࡓ   
غ ᜬ∛⮎ ㆡቱ  
غ ᇅᭉ↪ຠ ㆡቱ ᦠ☋ߥߤ
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
ߡ޿ߟߦ்៊ޔ㓚᡿ߩᯏ✢ή 㧕D   
ᯏޔࠆࠃߦേᝄߩゞ਄㔐ߪࠇߎޕߚߞ޽߇ߣߎࠆߥߦ⺞ਇ߇ (*7 タゞޔਛㅜⴕᣏߪߡ޿ߟߦ /5
ߡߒ⟎⸳ߦ /5 ࠍ '4#, ߪ⹤㔚Ꮺ៤ࡓ࠙ࠫ࡝ࠗޔߚ߹ޕࠆࠇࠄ߃⠨ߣ࿃ේ߇ߩߚ߈⿠߇⦟ਇ⸅ធߢౝེ
޿ߥ߈ߢℂୃߪེᯏߚߒ்៊ޕߚߒ்៊ࠅࠃߦേᝄߩゞ਄㔐߇ㇱ࠲ࠢࡀࠦ↪ེ㔚లߩ૕ᧄޔߒ߆ߒޕߚ޿
ޕߚߒ↪૶ࠍ '4#, ࠆ޽ߢᯏ஻੍ߪᓟߚߞߥߊߥ߈ߢ↪૶߇ '4#,ޕࠆ޽ߢቯ੍ࠆߥߣࠅᏫߜᜬౝ࿖߼ߚ
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ભᣣᣣ⺖ ධᭂක≮ࡢ࡯࡚ࠢࠪ࠶ࡊ 68 ળ⼏㧔ᭂ࿾⎇Њᤘ๺㧕






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































✲ᐲ ⚻ᐲ ✲ᐲ ⚻ᐲ
ቯᏱ᷹ⷰ
㪫㪈 㔚㔌ጀ᷹ⷰ ਛᧄ
㪫㪈㪶㪈 䉟䉥䊉䉹䊮䊂᷹ⷰ 䉟䉥䊉䉹䊮䊂᷹ⷰ䊂䊷䉺 ਛᧄ 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 ᤘ๺ၮ࿾
㪫㪈㪶㪊 㪝㪤㪚㪮䊧䊷䉻᷹ⷰ 㪝㪤㪚㪮䊧䊷䉻᷹ⷰ䊂䊷䉺 ਛᧄ 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 ᤘ๺ၮ࿾
㪫㪈㪶㪋 䉥䊷䊨䊤䊧䊷䉻᷹ⷰ 㪌㪇㪤㪟㫑䉥䊷䊨䊤䊧䊷䉻᷹ⷰ䊂䊷䉺 ਛᧄ 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 ᤘ๺ၮ࿾







૒䇱ᧁ 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 ᤘ๺ၮ࿾
㪫㪉㪶㪇㪉 ࿾਄᳇⽎᷹ⷰ㩿ᶏ᳖਄䈱Ⓧ㔐䈱ᷓ䈘᷹ⷰ㪀㩷 ർ䈱ᶆᶏ᳖਄䈱Ⓧ㔐 ૒䇱ᧁ ർ䈱ᶆᶏ᳖਄
㪫㪉㪶㪇㪊 㪪㪈㪍᳇⽎䊨䊗䉾䊃᷹ⷰ 䊨䊗䉾䊃᳇⽎⸘䈮䉋䉎㪧㪌㪇䋨㪪㪈㪍ㄭற䋩䈱᳇࿶䊶᳇᷷䊶㘑ะ䊶㘑ㅦ ૒䇱ᧁ
㪧㪌㪇
䋨㪪㪈㪍ㄭற䋩
㪫㪉㪶㪇㪋 㜞ጀ᳇⽎᷹ⷰ㩷 ࿾਄䈎䉌਄ⓨ⚂㪊㪇㫂㫄䉁䈪䈱᳇࿶䊶᳇᷷䊶㘑ะ䊶㘑ㅦ䊶㪄㪋㪇㷄䉁䈪䈱Ḩᐲ ૒䇱ᧁ 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 ᤘ๺ၮ࿾












૒䇱ᧁ 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 㪄㪍㪐㪅㪇㪇㪍 㪊㪐㪅㪌㪐㪇 ᤘ๺ၮ࿾










ห਄ ⒖േ᳇⽎᷹ⷰⵝ⟎䈮䉋䉎᳇࿶䊶᳇᷷䊶Ḩᐲ䊶㘑ะ䊶㘑ㅦ䊶ᣣ኿㊂ ૒䇱ᧁ 䉂䈝䈾ᣏⴕ䊦䊷䊃
㪫㪊 ᷹࿾᷹ⷰ ᵤ๺
㪫㪊㪄㪇㪊 ᤘ๺ၮ࿾㪞㪧㪪ㅪ⛯᷹ⷰ 㪠㪞㪪䊂䊷䉺 ᵤ๺ 㪄㪍㪐㪅㪇㪇㪇 㪊㪐㪅㪌㪏㪇 㪪㪰㪦㪞
㪞㪪㪄㪈 䇸ᭂၞ䈱ቮⓨ࿤䋭ᄢ᳇࿤⚿ว⎇ⓥ䇹
㪞㪪㪄㪈㪶㪇㪈 䉣䉝䊨䉹䊦䉹䊮䊂᷹ⷰ 䉣䉝䊨䉹䊦䉹䊮䊂᷹ⷰ䊂䊷䉺 Ⴧ᳗ 㪄㪍㪐㪅㪇㪇㪌 㪊㪐㪅㪌㪏㪌 㪄㪍㪐㪅㪇㪇㪌 㪊㪐㪅㪌㪏㪌 ᤘ๺ၮ࿾
㪞㪪㪄㪈㪶㪇㪉 ήੱ⏛ജ⸘䊈䉾䊃䊪䊷䉪᷹ⷰ䋨ᴪጯ䋩 䉴䉦䊷䊧䊮㪣㪧㪤᷹ⷰ䊂䊷䉺䋨࿾⏛᳇䋩 ᧁ᧛ 㪄㪍㪐㪅㪍㪎㪊 㪊㪐㪅㪋㪇㪉 㪄㪍㪐㪅㪍㪎㪊 㪊㪐㪅㪋㪇㪉 䉴䉦䊷䊧䊮ᄢᳰ๟ㄝ
㪟㪍㪏㪣㪧㪤᷹ⷰ䊂䊷䉺䋨࿾⏛᳇䋩 㪄㪍㪐㪅㪈㪐㪉 㪋㪈㪅㪌㪈㪊 㪄㪍㪐㪅㪈㪐㪉 㪋㪈㪅㪌㪈㪊 㪟㪍㪏
䉂䈝䈾ၮ࿾㪣㪧㪤᷹ⷰ䊂䊷䉺䋨࿾⏛᳇䋩 㪄㪎㪇㪅㪉㪈㪋 㪋㪋㪅㪉㪏㪋 㪄㪎㪇㪅㪉㪈㪋 㪋㪋㪅㪉㪏㪋 䉂䈝䈾ၮ࿾
ਛ⛮࿾ὐ㪣㪧㪤᷹ⷰ䊂䊷䉺䋨࿾⏛᳇䋩 㪄㪎㪋㪅㪇㪈㪇 㪋㪉㪅㪐㪐㪉 㪄㪎㪋㪅㪇㪈㪇 㪋㪉㪅㪐㪐㪉 㪤㪛㪊㪍㪋
䊄䊷䊛䈸䈛㪣㪧㪤᷹ⷰ䊂䊷䉺䋨࿾⏛᳇䋩 㪄㪎㪎㪅㪊㪈㪎 㪊㪐㪅㪎㪇㪐 㪄㪎㪎㪅㪊㪈㪎 㪊㪐㪅㪎㪇㪐 䊄䊷䊛䈸䈛
㪞㪪㪄㪈㪶㪇㪋 㪪㫌㫇㪼㫉㪛㪘㪩㪥ᄢဳ⍴ᵄ䊧䊷䉻䊷᷹ⷰ 㪟㪝᷹ⷰ䊂䊷䉺䋨䉣䉮䊷䋩 ᧁ᧛ ᤘ๺ၮ࿾
㪘㪫㪭䊶㪮㪘㪫㪜㪚᷹ⷰ䊂䊷䉺䋨േ↹䋩 ᤘ๺ၮ࿾
㪘㪫㪭䊶㪮㪘㪫㪜㪚䉺䉟䊛䊤䊒䉴䊎䊂䉥 ᤘ๺ၮ࿾
㪞㪪㪄㪈㪶㪇㪎 ᄢ᳇శ䉟䊜䊷䉳䊞᷹ⷰ 㪘㪪㪠㪄㪉᷹ⷰ䊂䊷䉺䋨↹௝䋩 ᧁ᧛ ᤘ๺ၮ࿾










㪉㪇㪈㪇㪆㪉㪆㪈㩷㪇㪑㪇㪇 㪉㪇㪈㪈㪆㪈㪆㪊㪈㩷㪇㪑㪇㪇 䊂䉳䉺䊦䊂䊷䉺䇮䊂䊷䉺વㅍ䇮㪎㪇㪞㪹㫐㫋㪼 㪈 ᖱႎㅢା⎇ⓥᯏ᭴ ㅪ⛯᷹ⷰ䋨㪈㪌ಽᲤ䋩
㪠㫆㫅㫆㫊㫇㪿㪼㫉㫀㪺㩷㪛㪸㫋㪸㩷㪸㫋㩷㪪㫐㫆㫎㪸
㪪㫋㪸㫋㫀㫆㫅㩷ೀⴕ䇮㪥㫀㪚㪫䈱㪟㪧䈪౏㐿ਛ
㪉㪇㪈㪇㪆㪉㪆㪈㩷㪇㪑㪇㪇 㪉㪇㪈㪈㪆㪈㪆㪊㪈㩷㪇㪑㪇㪇 䊂䉳䉺䊦䊂䊷䉺䇮㪟㪛㪛㩿㪌㪇㪇㪞㪙㪀 㪈 ᖱႎㅢା⎇ⓥᯏ᭴ ㅪ⛯᷹ⷰ䋨㪈㪌ಽᲤ䋩 㪠㫆㫅㫆㫊㫇㪿㪼㫉㫀㪺㩷㪛㪸㫋㪸㩷㪸㫋㩷㪪㫐㫆㫎㪸㪪㫋㪸㫋㫀㫆㫅㩷ೀⴕ䇮㪥㫀㪚㪫䈱㪟㪧䈪౏㐿ਛ
㪉㪇㪈㪇㪆㪉㪆㪈㩷㪇㪑㪇㪇 㪉㪇㪈㪈㪆㪈㪆㪊㪈㩷㪇㪑㪇㪇 䊂䉳䉺䊦䊂䊷䉺䇮㪛㪭㪛㪄㪩㪘㪤䇮㪋䌇䌢䌹䌴䌥 㪈 ᖱႎㅢା⎇ⓥᯏ᭴ ㅪ⛯᷹ⷰ䋨⚂㪋ಽ㪊㪇⑽Ფ䋩
㪡㪘㪩㪜㩷㪛㪸㫋㪸㩷㪩㪼㫇㫆㫉㫋㫊㩷ೀⴕ












































































㪉㪇㪈㪇㪆㪇㪉㪆㪇㪈 㪉㪇㪈㪈㪆㪇㪈㪆㪊㪈 㪟㪛㪛䋨㪊㪇㪇㪞㪙䋩䋨↹௝䊂䊷䉺䋩 㪈 ᳇⽎ᐡ ੍ቯ䈭䈚




㪈㪋㪑㪌㪏 㪟㪛㪛㩿㪊㪇㪇㪞㪙㪀 㪈 ᳇⽎ᐡ ੍ቯ䈭䈚
㪉㪇㪈㪇㪆㪇㪐㪆㪉㪈 㪉㪇㪈㪇㪆㪈㪇㪆㪇㪎 㪟㪛㪛㩿㪊㪇㪇㪞㪙㪀 㪈 ᳇⽎ᐡ ⿧౻㓌ႎ๔ᣣ⛔⸘୯䈅䉍
㪉㪇㪈㪇㪆㪇㪉㪆㪇㪈㩷㪇㪇㪑㪇㪇 㪉㪇㪈㪈㪆㪇㪉㪆㪇㪈㩷㪇㪇㪑㪇㪇 䊂䉳䉺䊦㪞㪧㪪䊂䊷䉺 ࿖࿯࿾ℂ㒮 䊂䊷䉺વㅍᷣ
㪉㪇㪈㪇㪆㪌㪆㪌㩷㪈㪐㪑㪇㪇 㪉㪇㪈㪇㪆㪈㪇㪆㪈㪈㩷㪉㪉㪑㪇㪇 䊂䉳䉺䊦䊂䊷䉺ㅍାᷣ 㪊 ᭂ࿾⎇䊶⑔ጟᄢ 㪊࿁ታᣉ ౒ห⎇ⓥ⠪䈻䈱౏㐿
㪉㪇㪇㪏㪆㪐㪆㪈 㪉㪇㪈㪈㪆㪈㪆㪊㪈 䊂䊷䉺⥄േォㅍ ㅪ⛯ ᭂ࿾⎇ 䊂䊷䉺ォㅍᷣ䉂 䊒䊨䉾䊃࿑䉕㪟㪧䈪౏㐿
㪉㪇㪈㪇㪆㪉㪆㪐 㪉㪇㪈㪈㪆㪈㪆㪈㪉 㪚㪝䉦䊷䊄 㪈ᨎ ᭂ࿾⎇ 䊂䊷䉺ォㅍᷣ䉂 䊒䊨䉾䊃࿑䉕㪟㪧䈪౏㐿
㪉㪇㪇㪐㪆㪈㪇㪆㪉㪈 㪉㪇㪈㪇㪆㪐㪆㪉㪏 䊐䊤䉾䉲䊠䊜䊝䊥 㪈ᨎ ᭂ࿾⎇ 䊂䊷䉺ォㅍᷣ䉂
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Dome Fuji Trip Report 
 
1. Participant : Jiwoong Chung(Korea Polar Research Institute, Republic of Korea) 
 
2. Trip period : 2009. 12. 19 ~ 2010. 02. 11 
 
3. Itinerary 
2009. 12. 19 ~ 12. 22 : Preparation for traverse(Sledge, Snow vehicle etc) 
2009. 12. 22 ~ 2010. 01. 08 : Traverse from S16 to Dome Fuji 
2010. 01. 09 ~ 2010. 01. 24 : Staying at Dome Fuji 
2010. 01. 25 ~ 2010. 02. 11 : Traverse from Dome Fuji to S165.  
 
4. Major acitivities of mine 
- Taking snow surface samples on the route between S16 and Dome Fuji 
(250ml PE bottles 140ea, 100ml Teflon bottles 100ea) 
- Taking Snow pit samples at Dome Fuji  
(250ml PE bottles 160ea, 100ml Teflon bottles 100ea, 50ml brown glass bottles 15ea)  
- Shallow Ice Drilling(122 meters deep core) 
 
5. Impression 
 It was my second trip to Dome Fuji. Even though I experienced Antarctic life three years ago, it seemed to be 
new and different.  In the tough environment I could sometimes have very interesting and enjoyable life with 
very wonderful Japanese teammates. Especially helping each other was the most impressive activity. By this trip 
I learned a lot again. I really appreciate for giving me this chance again. Thank you!! 


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㤥㕟ᚻⴼ㩷 㪋㩷 㪋㩷 㩷 㩷
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䉡䊷䊦㕦ਅ㩷 㪋㩷 㪋㩷 ⭯ᚻ㩷
Ძᚻⴼ㩷 㪉㩷 㪉㩷 ෘᚻ㩷
Ძᚻⴼ㩷 㪉㩷 㪉㩷 ⭯ᚻ㩷
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ਛᢝ㩷 㪈 ⿷㩷 㩷 㩷 㩷 㩷
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